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^ (57) Abstract: This invention provides, among other things, proteins, polypeptides, and fragments thereof, derived from the bacteria 
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polypeptides, and/or fragments, as well as host cells transformed with such vectors. This invention also provides compositions of 
^ the proteins, polypeptides, fragments, and/or nucleic acids, for use as vaccines, diagnostic reagents, immunogenic compositions, and 

the like. Methods of making the compositions and methods of treatment with the compositions are also provided. This ir 
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NEISSERIAL ANTIGENIC PEPTIDES 

All documents cited herein are incorporated by reference in their entirety. 

TECHNICAL FIELD 

This invention relates to antigenic peptide sequences from the bacteria Neisseria meningitidis 
and Neisseria gonorrhoea. 

BACKGROUND ART 

N. meningitidis is a non-motile, Gram-negative diplococcus that is pathogenic in humans. 

Based on the organism's capsular polysaccharide, 12 serogroups of N. meningitidis have been 
identified. Group A is the pathogen most often implicated in epidemic disease in sub-Saharan 
Africa. Serogroups B and C are responsible for the vast majority of cases in the United States 
and in most developed countries. Serogroups W135 and Y are responsible for the rest of the 
cases in the United States and developed countries. 

The meningococcal vaccine currently in use is a tetravalent polysaccharide vaccine composed 
of serogroups A, C, Y and W135. Meningococcus B remains a problem, however. The 
polysaccharide approach cannot be used because the menB capsular polysaccharide is a 
polymer of oc(2-8)-linked N-acetyl neuraminic acid that is also present in mammalian tissue. 
One approach to a menB vaccine uses mixtures of outer membrane proteins (OMPs) To 
overcome the antigenic variability, multivalent vaccines containing up to nine different porins 
have been constructed [e.g., Poolman JT (1992) Development of a meningococcal vaccine. 
Infect. Agents Dis. 4:13-28]. Additional proteins to be used in outer membrane vaccines have 
been the opa and opc proteins, but none of these approaches have been able to overcome the 
antigenic variability [e.g., Ala'Aldeen & Borriello (1996)]. The meningococcal 
transferrin-binding proteins 1 and 2 are both surface exposed and generate bactericidal 
antibodies capable of killing homologous and heterologous strains. [Vaccine 14(l):49-53]. 

DISCLOSURE OF THE INVENTION 

The invention provides fragments of the proteins disclosed in international patent applications 
WO99/57280 and WO00/22430 (the "International Applications"), wherein the fragments 
comprise at least one antigenic determinant. 

Thus, if the length of any particular protein sequence disclosed in the International 
Applications is x amino acids, the present invention provides fragments of at most x-1 amino 
acids of that protein. The fragment may be shorter than this (e.g., x-2, x-3, x-4, ...), and is 
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preferably 100 amino acids or less (e.g., 90 amino acids, 80 amino acids etc.). The fragment 
may be as short as 3 amino acids, but is preferably longer (e.g., up to 5, 6, 7, 8, 9, 10, 12, 15, 
20, 25, 30, 35, 40, 50, 75, or 100 amino acids). 

Preferred fragments comprise the meningococcal peptide sequences disclosed in Table 1, or 
sub-sequences thereof. The fragments may be longer than those given in Table 1 e.g., where a 
fragment in Table 1 runs from amino acid residue p to residue q of a protein, the invention also 
relates to fragments from residue (p-1), (p-2), or (p-3) to residue (q+1), (q+2), or (q+3). 

The invention also provides polypeptides that are homologous (i.e., have sequence identity) to 
these fragments. Depending on the particular fragment, the degree of sequence identity is 
preferably greater than 50% (e.g., 60%, 70%, 80%, 90%, 95%, 99% or more). These 
homologous polypeptides include mutants and allelic variants of the fragments. Identity 
between the two sequences is preferably determined by the Smith-Waterman homology search 
algorithm as implemented in the MPSRCH program (Oxford Molecular), using an affine gap 
search with parameters gap open penalty=\2 and gap extension penalty=\. 

The invention also provides proteins comprising one or more of the above-defined fragments. 

The invention is subject to the proviso that it does not include within its scope proteins limited 
to any of the full length protein sequences disclosed in the International Applications (i.e., the 
even SEQ IDs: 2-3020 of WO99/57280 and the odd SEQ IDs: 963-1045 of WO00/22430). 

The proteins of the invention can, of course, be prepared by various means (e.g., recombinant 
expression, purification from cell culture, chemical synthesis etc.) and in various forms (e.g., 
native, C-terminal and/or N-terminal fusions etc.). They are preferably prepared in 
substantially pure form (i.e., substantially free from other Neisserial or host cell proteins). 
Short proteins are preferably produced using chemical peptide synthesis. 
According to a further aspect, the invention provides antibodies which recognise the fragments 
of the invention, with the proviso that the invention does not include within its scope 
antibodies which recognise any of the complete protein sequences in the International 
Applications. The antibodies may be polyclonal or monoclonal, and may be produced by any 
suitable means. 

The invention also provides proteins comprising peptide sequences recognised by these 
antibodies. These peptide sequences will, of course, include fragments of the meningococcal 
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proteins in the International Applications, but will also include peptides that mimic the 
antigenic structure of the meningococcal peptides when bound to immunoglobulin. 
According to a further aspect, the invention provides nucleic acid encoding the fragments and 
proteins of the invention, with the proviso that the invention does not include within its scope 
nucleic acid encoding any of the full length protein sequences in the International 
Applications. The nucleic acids may be as short as 10 nucleotides, but are preferably longer 
(e.g., up to 10, 12, 15, , 18, 20, 25, 30, 35, 40, 50, 75, or 100 nucleotides). 

In addition, the invention provides nucleic acid comprising sequences homologous (i.e., 
having sequence identity) to these sequences. The degree of sequence identity is preferably 
greater than 50% (e.g., 60%, 70%, 80%, 90%, 95%, 99% or more). Furthermore, the invention 
provides nucleic acid which can hybridise to these sequences, preferably under "high 
stringency" conditions (e.g., 65°C in a O.lxSSC, 0.5% SDS solution). 

It should also be appreciated that the invention provides nucleic acid comprising sequences 
complementary to those described above (e.g., for antisense or probing purposes). 

Nucleic acid according to the invention can, of course, be prepared in many ways (e.g., by 
chemical synthesis, from genomic or cDNA libraries, from the organism itself etc.) and can 
take various forms (e.g., single stranded, double stranded, vectors, probes etc.). In addition, the 
term "nucleic acid" includes DNA and RNA, and also their analogues, such as those 
containing modified backbones, and also peptide nucleic acids (PNA), etc. 
According to a further aspect, the invention provides vectors comprising nucleotide sequences 
of the invention (e.g., expression vectors) and host cells transformed with such vectors. 
According to a further aspect, the invention provides compositions comprising protein, 
antibody, and/or nucleic acid according to the invention. These compositions may be suitable 
as vaccines, for instance, or as diagnostic reagents, or as immunogenic compositions. 

The invention also provides nucleic acid, protein, or antibody according to the invention for 
use as medicaments (e.g., as vaccines or as immunogenic compositions) or as diagnostic 
reagents. It also provides the use of nucleic acid, protein, or antibody according to the 
invention in the manufacture of: (i) a medicament for treating or preventing infection due to 
Neisserial bacteria; (ii) a diagnostic reagent for detecting the presence of Neisserial bacteria or 
of antibodies raised against Neisserial bacteria; and/or (iii) a reagent which can raise 
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antibodies against Neisserial bacteria. Said Neisserial bacteria may be any species or strain 
(such as N. gonorrhoeae) but are preferably N. meningitidis, especially strain A or strain B. 

The invention also provides a method of treating a patient, comprising administering to the 
patient a therapeutically effective amount of nucleic acid, protein, and/or antibody according 
to the invention. 

According to further aspects, the invention provides various processes, for example: 

A process for producing proteins of the invention is provided, comprising the step of culturing 
a host cell according to the invention under conditions which induce protein expression; 

A process for producing protein or nucleic acid of the invention is provided, wherein the 
protein or nucleic acid is synthesised in part or in whole using chemical means; 

A process for detecting polynucleotides of the invention is provided, comprising the steps of: 
(a) contacting a nucleic probe according to the invention with a biological sample under 
hybridizing conditions to form duplexes; and (b) detecting said duplexes; and 

A process for detecting proteins of the invention is provided, comprising the steps of: (a) 
contacting an antibody according to the invention with a biological sample under conditions 
suitable for the formation of an antibody-antigen complexes; and (b) detecting said complexes. 

A summary of standard techniques and procedures which may be employed in order to 
perform the invention {e.g., to utilise the disclosed sequences for vaccination or diagnostic 
purposes) follows. This summary is not a limitation on the invention but, rather, gives 
examples which may be used, but which are not required. 

The practice of the present invention will employ, unless otherwise indicated, conventional techniques of 
molecular biology, microbiology, recombinant DNA, and immunology, which are within the skill of the art. 
Such techniques are explained fully in the literature e.g., Sambrook Molecular Cloning; A Laboratory 
Manual, Second Edition (1989); DNA Cloning, Volumes I and ii (D.N Glover ed. 1985); Oligonucleotide 
Synthesis (M.J. Gait ed, 1984); Nucleic Acid Hybridization (B.D. Hames & S.J. Higgins eds. 1984); 
Transcription and Translation (B.D. Hames & S.J. Higgins eds. 1984); Animal Cell Culture (R.I. Freshney 
ed. 1986); Immobilized Cells and Enzymes (IRL Press, 1986); B. Perbal, A Practical Guide to Molecular 
Cloning (1984); the Methods in Enzymology series (Academic Press, Inc.), especially volumes 154 & 155; 
Gene Transfer Vectors for Mammalian Cells (J.H. Miller and M.P. Calos eds. 1987, Cold Spring Harbor 
Laboratory); Mayer and Walker, eds. (1987), Immunochemical Methods in Cell and Molecular Biology 
(Academic Press, London); Scopes, (1987) Protein Purification: Principles and Practice, Second Edition 
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(Springer-Verlag, N.Y.), and Handbook of Experimental Immunology, Volumes l-IV (D.M. Weir and C. C. 
Blackwelleds 1986). 

Standard abbreviations for nucleotides and amino acids are used in this specification. 

All publications, patents, and patent applications cited herein are incorporated in full by reference. 

Definitions 

A composition containing X is "substantially free of" Y when at least 85% by weight of the total X+Y in the 
composition is X. Preferably, X comprises at least about 90% by weight of the total of X+Y in the 
composition, more preferably at least about 95% or even 99% by weight. 

The term "comprising" means "including" as well as "consisting" e.g., a composition "comprising" X may 
consist exclusively of X or may include something additional to X, such as X+Y. 
The term "antigenic determinant" includes B -cell epitopes and T-cell epitopes. 

The term "heterologous" refers to two biological components that are not found together in nature. The 
components may be host cells, genes, or regulatory regions, such as promoters. Although the heterologous 
components are not found together in nature, they can function together, as when a promoter heterologous to 
a gene is operably linked to the gene. Another example is where a meningococcal sequence is heterologous to 
a mouse host cell. A further examples would be two epitopes from the same or different proteins which have 
been assembled in a single protein in an arrangement not found in nature. 

An "origin of replication" is a polynucleotide sequence that initiates and regulates replication of 
polynucleotides, such as an expression vector. The origin of replication behaves as an autonomous unit of 
polynucleotide replication within a cell, capable of replication under its own control. An origin of replication 
may be needed for a vector to replicate in a particular host cell. With certain origins of replication, an 
expression vector can be reproduced at a high copy number in the presence of the appropriate proteins within 
the cell. Examples of origins are the autonomously replicating sequences, which are effective in yeast; and the 
viral T-antigen, effective in COS-7 cells. 
Expression systems 

The meningococcal nucleotide sequences can be expressed in a variety of different expression systems; for 
example those used with mammalian cells, baculoviruses, plants, bacteria, and yeast. 
i. Mammalian Systems 

Mammalian expression systems are known in the art. A mammalian promoter is any DNA sequence capable 
of binding mammalian RNA polymerase and initiating the downstream (3') transcription of a coding sequence 
(e.g., structural gene) into mRNA. A promoter will have a transcription initiating region, which is usually 
placed proximal to the 5' end of the coding sequence, and a TATA box, usually located 25-30 base pairs (bp) 
upstream of the transcription initiation site. The TATA box is thought to direct RNA polymerase II to begin 
RNA synthesis at the correct site. A mammalian promoter will also contain an upstream promoter element, 
usually located within 100 to 200 bp upstream of the TATA box. An upstream promoter element determines 
the rate at which transcription is initiated and can act in either orientation [Sambrook et al. (1989) "Expression 
of Cloned Genes in Mammalian Cells." In Molecular Cloning: A Laboratory Manual, 2nd ed.]. 
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Mammalian viral genes are often highly expressed and have a broad host range; therefore sequences encoding 
mammalian viral genes provide particularly useful promoter sequences. Examples include the SV40 early 
promoter, mouse mammary tumor virus LTR promoter, adenovirus major late promoter (Ad MLP), and 
herpes simplex virus promoter. In addition, sequences derived from non-viral genes, such as the murine 
metallotheionein gene, also provide useful promoter sequences. Expression may be either constitutive or 
regulated (inducible), depending on the promoter can be induced with glucocorticoid in hormone-responsive 
cells. 

The presence of an enhancer element (enhancer), combined with the promoter elements described above, will 
usually increase expression levels. An enhancer is a regulatory DNA sequence that can stimulate transcription 
up to 1000-fold when linked to homologous or heterologous promoters, with synthesis beginning at the 
normal RNA start site. Enhancers are also active when they are placed upstream or downstream from the 
transcription initiation site, in either normal or flipped orientation, or at a distance of more than 1000 nucleo- 
tides from the promoter [Maniatis et al. (1987) Science 2J6.-1237; Alberts et al. (1989) Molecular Biology of 
the Cell, 2nd ed.]. Enhancer elements derived from viruses may be particularly useful, because they usually 
have a broader host range. Examples include the SV40 early gene enhancer [Dijkema et al (1985) EMBO J. 
4:761] and the enhancer/promoters derived from the long terminal repeat (LTR) of the Rous Sarcoma Virus 
[Gorman et al. (1982b) Proc. Natl. Acad. Sci. 79:6777] and from human cytomegalovirus [Boshart et al. 
(1985) Cell 47:521], Additionally, some enhancers are regulatable and become active only in the presence of 
an inducer, such as a hormone or metal ion [Sassone-Corsi and Borelli (1986) Trends Genet. 2:215; Maniatis 
etal. (1987) Science 236:1 237], 

A DNA molecule may be expressed intracellular^ in mammalian cells. A promoter sequence may be directly 
linked with the DNA molecule, in which case the first amino acid at the N-terminus of the recombinant 
protein will always be a methionine, which is encoded by the ATG start codon. If desired, the N-terminus 
may be cleaved from the protein by in vitro incubation with cyanogen bromide. 

Alternatively, foreign proteins can also be secreted from the cell into the growth media by creating chimeric 
DNA molecules that encode a fusion protein comprised of a leader sequence fragment that provides for 
secretion of the foreign protein in mammalian cells. Preferably, there are processing sites encoded between 
the leader fragment and the foreign gene that can be cleaved either in vivo or in vitro. The leader sequence 
fragment usually encodes a signal peptide comprised of hydrophobic amino acids which direct the secretion 
of the protein from the cell. The adenovirus triparile leader is an example of a leader sequence that provides 
for secretion of a foreign protein in mammalian cells. 

Usually, transcription termination and polyadenylation sequences recognized by mammalian cells are 
regulatory regions located 3' to the translation stop codon and thus, together with the promoter elements, flank 
the coding sequence. The 3' terminus of the mature mRNA is formed by site-specific post-transcriptional 
cleavage and polyadenylation [Birnstiel et al. (1985) Cell 47:349; Proudfoot and Whitelaw (1988) 
"Termination and 3' end processing of eukaryotic RNA. In Transcription and splicing (ed. B.D. Hames and 
D.M. Glover); Proudfoot (1989) Trends Biochem. Sci. 74: 1 05]. These sequences direct the transcription of an 
mRNA which can be translated into the polypeptide encoded by the DNA. Examples of transcription 
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terminater/polyadenylation signals include those derived from SV40 [Sambrook et al (1989) "Expression of 
cloned genes in cultured mammalian cells." InMolecular Cloning: A Laboratory Manual], 
Usually, the above described components, comprising a promoter, polyadenylation signal, and transcription 
termination sequence are put together into expression constructs. Enhancers, introns with functional splice 
donor and acceptor sites, and leader sequences may also be included in an expression construct, if desired. 
Expression constructs are often maintained in a replicon, such as an extrachromosomal element {e.g., 
plasmids) capable of stable maintenance in a host, such as mammalian cells or bacteria. Mammalian 
replication systems include those derived from animal viruses, which require trans-acting factors to replicate. 
For example, plasmids containing the replication systems of papovaviruses, such as SV40 [Gluzman (1981) 
Cell 23:175] or polyomavirus, replicate to extremely high copy number in the presence of the appropriate 
viral T antigen. Additional examples of mammalian replicons include those derived from bovine 
papillomavirus and Epstein-Barr virus. Additionally, the replicon may have two replicaton systems, thus 
allowing it to be maintained, for example, in mammalian cells for expression and in a prokaryotic host for 
cloning and amplification. Examples of such mammalian-bacteria shuttle vectors include pMT2 [Kaufman et 
al. (1989) Mol. Cell. Biol. 9:946] and pHEBO [Shimizu et al. (1986) Mol. Cell. Biol. 6:1074], 
The transformation procedure used depends upon the host to be transformed. Methods for introduction of 
heterologous polynucleotides into mammalian cells are known in the art and include dextran-mediated 
transfection, calcium phosphate precipitation, polybrene mediated transfection, protoplast fusion, 
electroporation, encapsulation of the polynucleotide(s) in liposomes, and direct microinjection of the DNA 
into nuclei. 

Mammalian cell lines available as hosts for expression are known in the art and include many immortalized 
cell lines available from the American Type Culture Collection (ATCC), including but not limited to, Chinese 
hamster ovary (CHO) cells, HeLa cells, baby hamster kidney (BHK) cells, monkey kidney cells (COS), 
human hepatocellular carcinoma cells (e.g., Hep G2), and a number of other cell lines. 
ii. B aculo virus Systems 

The polynucleotide encoding the protein can also be inserted into a suitable insect expression vector, and is 
operably linked to the control elements within that vector. Vector construction employs techniques which are 
known in the art. Generally, the components of the expression system include a transfer vector, usually a 
bacterial plasmid, which contains both a fragment of the baculovirus genome, and a convenient restriction site 
for insertion of the heterologous gene or genes to be expressed; a wild type baculovirus with a sequence 
homologous to the baculovirus-specific fragment in the transfer vector (this allows for the homologous 
recombination of the heterologous gene in to the baculovirus genome); and appropriate insect host cells and 
growth media. 

After inserting the DNA sequence encoding the protein into the transfer vector, the vector and the wild type 
viral genome are transfected into an insect host cell where the vector and viral genome are allowed to 
recombine. The packaged recombinant virus is expressed and recombinant plaques are identified and purified. 
Materials and methods for baculovirus/insect cell expression systems are commercially available in kit form 
from, inter alia, Invitrogen, San Diego CA ("MaxBac" kit). These techniques are generally known to those 
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skilled in the art and fully described in Summers and Smith, Texas Agricultural Experiment Station Bulletin 
No. 1555 (1987) (hereinafter "Summers and Smith"). 

Prior to inserting the DNA sequence encoding the protein into the baculovirus genome, the above described 
components, comprising a promoter, leader (if desired), coding sequence of interest, and transcription 
termination sequence, are usually assembled into an intermediate transplacement construct (transfer vector). 
This construct may contain a single gene and operably linked regulatory elements; multiple genes, each with 
its owned set of operably linked regulatory elements; or multiple genes, regulated by the same set of 
regulatory elements. Intermediate transplacement constructs are often maintained in a replicon, such as an 
extrachromosomal element (e.g., plasmids) capable of stable maintenance in a host, such as a bacterium. The 
replicon will have a replication system, thus allowing it to be maintained in a suitable host for cloning and 
amplification. 

Currently, the most commonly used transfer vector for introducing foreign genes into AcNPV is pAc373. 
Many other vectors, known to those of skill in the art, have also been designed. These include, for example, 
pVL985 (which alters the polyhedrin start codon from ATG to ATT, and which introduces a BamHI cloning 
site 32 basepairs downstream from the ATT; see Luckow and Summers, Virology (1 989) 77:3 1. 
The plasmid usually also contains the polyhedrin polyadenylation signal (Miller et al. (1 988) Ann. Rev. 
Microbiol., 42:177) and a prokaryotic ampicillin-resistance (amp) gene and origin of replication for selection 
and propagation in E. coli. 

Baculovirus transfer vectors usually contain a baculovirus promoter. A baculovirus promoter is any DNA 
sequence capable of binding a baculovirus RNA polymerase and initiating the downstream (5' to 3') 
transcription of a coding sequence (e.g., structural gene) into mRNA. A promoter will have a transcription 
initiation region which is usually placed proximal to the 5' end of the coding sequence. This transcription 
initiation region usually includes an RNA polymerase binding site and a transcription initiation site. A 
baculovirus transfer vector may also have a second domain called an enhancer, which, if present, is usually 
distal to the structural gene. Expression may be either regulated or constitutive. 

Structural genes, abundantly transcribed at late times in a viral infection cycle, provide particularly useful 
promoter sequences. Examples include sequences derived from the gene encoding the viral polyhedron 
protein, Friesen et al., (1986) "The Regulation of Baculovirus Gene Expression," in: The Molecular Biology 
ofBaculoviruses (ed. Walter Doerfler); EPO Publ. Nos. 127 839 and 1 55 476; and the gene encoding the plO 
protein, Vlak et al., (1988), J. Gen. Virol. 69:765. 

DNA encoding suitable signal sequences can be derived from genes for secreted insect or baculovirus 
proteins, such as the baculovirus polyhedrin gene (Carbonell et al. (1988) Gene, 73:409). Alternatively, since 
the signals for mammalian cell posttranslational modifications (such as signal peptide cleavage, proteolytic 
cleavage, and phosphorylation) appear to be recognized by insect cells, and the signals required for secretion 
and nuclear accumulation also appear to be conserved between the invertebrate cells and vertebrate cells, 
leaders of non-insect origin, such as those derived from genes encoding human □-interferon, Maeda et al., 
(1 985), Nature 315:592; human gastrin-releasing peptide, Lebacq-Verheyden et al., (1988), Molec. Cell. Biol. 
S:3129; human IL-2, Smith et al„ (1985) Proc. Nat'l Acad. Sci. USA, 52:8404; mouse IL-3, (Miyajima et al., 
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(1987) Gene 55:273; and human glucocercbrosidase, Martin et al. (1988) DAM, 7:99, can also be used to 
provide for secretion in insects. 

A recombinant polypeptide or polyprotein may be expressed intracellular^ or, if it is expressed with the 
proper regulatory sequences, it can be secreted. Good intracellular expression of nonfused foreign proteins 
usually requires heterologous genes that ideally have a short leader sequence containing suitable translation 
initiation signals preceding an ATG start signal. If desired, methionine at the N-terminus may be cleaved from 
the mature protein by in vitro incubation with cyanogen bromide. 

Alternatively, recombinant polyproteins or proteins which are not naturally secreted can be secreted from the 
insect cell by creating chimeric DNA molecules that encode a fusion protein comprised of a leader sequence 
fragment that provides for secretion of the foreign protein in insects. The leader sequence fragment usually 
encodes a signal peptide comprised of hydrophobic amino acids which direct the translocation of the protein 
into the endoplasmic reticulum. 

After insertion of the DNA sequence and/or the gene encoding the expression product precursor of the 
protein, an insect cell host is co-transformed with the heterologous DNA of the transfer vector and the 
genomic DNA of wild type baculovirus -- usually by co-transfection. The promoter and transcription 
termination sequence of the construct will usually comprise a 2-5kb section of the baculovirus genome. 
Methods for introducing heterologous DNA into the desired site in the baculovirus virus are known in the art. 
(See Summers and Smith supra; Ju et al. (1987); Smith et al„ Mol. Cell. Biol. (1 983) 3:2156; and Luckow and 
Summers (1989)). For example, the insertion can be into a gene such as the polyhedrin gene, by homologous 
double crossover recombination; insertion can also be into a restriction enzyme site engineered into the 
desired baculovirus gene. Miller et al., (1989), Bioessays 4:91. The DNA sequence, when cloned in place of 
the polyhedrin gene in the expression vector, is flanked both 5' and 3' by polyhedrin-specific sequences and is 
positioned downstream of the polyhedrin promoter. 

The newly formed baculovirus expression vector is subsequently packaged into an infectious recombinant 
baculovirus. Homologous recombination occurs at low frequency (between about 1 % and about 5%); thus, the 
majority of the virus produced after cotransfection is still wild-type virus. Therefore, a method is necessary to 
identify recombinant viruses. An advantage of the expression system is a visual screen allowing recombinant 
viruses to be distinguished. The polyhedrin protein, which is produced by the native virus, is produced at very 
high levels in the nuclei of infected cells at late times after viral infection. Accumulated polyhedrin protein 
forms occlusion bodies that also contain embedded particles. These occlusion bodies, up to 15 Dm in size, are 
highly refractile, giving them a bright shiny appearance that is readily visualized under the light microscope. 
Cells infected with recombinant viruses lack occlusion bodies. To distinguish recombinant virus from wild- 
type virus, the transfection supernatant is plaqued onto a monolayer of insect cells by techniques known to 
those skilled in the art. Namely, the plaques are screened under the light microscope for the presence 
(indicative of wild-type virus) or absence (indicative of recombinant virus) of occlusion bodies. "Current 
Protocols in Microbiology" Vol. 2 (Ausubel et al. eds) at 16.8 (Supp. 10, 1990); Summers and Smith, supra; 
Miller et al. (1989). 
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Recombinant baculovirus expression vectors have been developed for infection into several insect cells. For 
example, recombinant baculoviruses have been developed for, inter alia: Aedes aegypti , Autographa 
californica, Bombyx mori, Drosophila melanogaster, Spodoptera frugiperda, and Trichoplusia ni (WO 
89/046699; Carbonell et al., (1985) J. Virol. 56:153; Wright (1986) Nature 327 :7 18; Smith et al., (1983) Mol. 
Cell. Biol. 3:2156; and see generally, Fraser, et al. (1989) In Vitro Cell. Dev. Biol. 25:225). 
Cells and cell culture media are commercially available for both direct and fusion expression of heterologous 
polypeptides in a baculovirus/expression system; cell culture technology is generally known to those skilled 
in the art. See, e.g., Summers and Smith supra. 

The modified insect cells may then be grown in an appropriate nutrient medium, which allows for stable 
maintenance of the plasmid(s) present in the modified insect host. Where the expression product gene is under 
inducible control, the host may be grown to high density, and expression induced. Alternatively, where 
expression is constitutive, the product will be continuously expressed into the medium and the nutrient 
medium must be continuously circulated, while removing the product of interest and augmenting depleted 
nutrients. The product may be purified by such techniques as chromatography, e.g., HPLC, affinity 
chromatography, ion exchange chromatography, etc.; electrophoresis; density gradient centrifugation; solvent 
extraction, or the like. As appropriate, the product may be further purified, as required, so as to remove 
substantially any insect proteins which are also secreted in the medium or result from lysis of insect cells, so 
as to provide a product which is at least substantially free of host debris, e.g., proteins, lipids and 
polysaccharides. 

In order to obtain protein expression, recombinant host cells derived from the transformants are incubated 
under conditions which allow expression of the recombinant protein encoding sequence. These conditions 
will vary, dependent upon the host cell selected. However, the conditions are readily ascertainable to those of 
ordinary skill in the art, based upon what is known in the art. 
iii. Plant Systems 

There are many plant cell culture and whole plant genetic expression systems known in the art. Exemplary 
plant cellular genetic expression systems include those described in patents, such as: US 5,693,506; US 
5,659,122; and US 5,608,143. Additional examples of genetic expression in plant cell culture has been 
described by Zenk, Phytochemistry 30:3861-3863 (1991). Descriptions of plant protein signal peptides may 
be found in addition to the references described above in Vaulcombe et al., Mol. Gen. Genet. 209:33-40 
(1987); Chandler et al., Plant Molecular Biology 3:407-418 (1984); Rogers, /. Biol. Chem. 260:3731-3738 
(1985); Rothstein et al., Gene 55:353-356 (1987); Whittier et al., Nucleic Acids Research 15:2515-2535 
(1987); Wirsel et al., Molecular Microbiology 3:3-14 (1989); Yu et al., Gene 122:247-253 (1992). A 
description of the regulation of plant gene expression by the phytohormone, gibberellic acid and secreted 
enzymes induced by gibberellic acid can be found in R.L. Jones and J. MacMillin, Gibberellins: in: Advanced 
Plant Physiology,. Malcolm B. Wilkins, ed., 1984 Pitman Publishing Limited, London, pp. 21-52. References 
that describe other metabolically-regulated genes: Sheen, Plant Cell, 2:1027-1038(1990); Maas et al„ EMBO 
J. 9:3447-3452 (1990); Benkel and Hickey, Proc. Natl. Acad. Sci. 84:1337-1339 (1987) 
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Typically, using techniques known in the art, a desired polynucleotide sequence is inserted into an expression 
cassette comprising genetic regulatory elements designed for operation in plants. The expression cassette is 
inserted into a desired expression vector with companion sequences upstream and downstream from the 
expression cassette suitable for expression in a plant host. The companion sequences will be of plasm id or 
viral origin and provide necessary characteristics to the vector to permit the vectors to move DNA from an 
original cloning host, such as bacteria, to the desired plant host. The basic bacterial/plant vector construct will 
preferably provide a broad host range prokaryote replication origin; a prokaryote selectable marker; and, for 
Agrobacterium transformations, T DNA sequences for Agrobacterium -mediated transfer to plant 
chromosomes. Where the heterologous gene is not readily amenable to detection, the construct will preferably 
also have a selectable marker gene suitable for determining if a plant cell has been transformed. A general 
review of suitable markers, for example for the members of the grass family, is found in Wilmink and Dons, 
1993, Plant Mol. Biol. Reptr, 1 1 (2):1 65-1 85. 

Sequences suitable for permitting integration of the heterologous sequence into the plant genome are also 
recommended. These might include transposon sequences and the like for homologous recombination as well 
as Ti sequences which permit random insertion of a heterologous expression cassette into a plant genome. 
Suitable prokaryote selectable markers include resistance toward antibiotics such as ampicillin or tetracycline. 
Other DNA sequences encoding additional functions may also be present in the vector, as is known in the art. 
The nucleic acid molecules of the subject invention may be included into an expression cassette for 
expression of the protein(s) of interest. Usually, there will be only one expression cassette, although two or 
more are feasible. The recombinant expression cassette will contain in addition to the heterologous protein 
encoding sequence the following elements, a promoter region, plant 5' untranslated sequences, initiation 
codon depending upon whether or not the structural gene comes equipped with one, and a transcription and 
translation termination sequence. Unique restriction enzyme sites at the 5' and 3' ends of the cassette allow for 
easy insertion into a pre-existing vector. 

A heterologous coding sequence may be for any protein relating to the present invention. The sequence 
encoding the protein of interest will encode a signal peptide which allows processing and translocation of the 
protein, as appropriate, and will usually lack any sequence which might result in the binding of the desired 
protein of the invention to a membrane. Since, for the most part, the transcriptional initiation region will be 
for a gene which is expressed and translocated during germination, by employing the signal peptide which 
provides for translocation, one may also provide for translocation of the protein of interest. In this way, the 
protein(s) of interest will be translocated from the cells in which they are expressed and may be efficiently 
harvested. Typically secretion in seeds are across the aleurone or scutellar epithelium layer into the 
endosperm of the seed. While it is not required that the protein be secreted from the cells in which the protein 
is produced, this facilitates the isolation and purification of the recombinant protein. 

Since the ultimate expression of the desired gene product will be in a eucaryotic cell it is desirable to 
determine whether any portion of the cloned gene contains sequences which will be processed out as introns 
by the host's splicosome machinery. If so, site-directed mutagenesis of the "intron" region may be conducted 



WO 01/31019 



-12- 



PCT/IB00/01661 



to prevent losing a portion of the genetic message as a false intron code, Reed and Maniatis, Cell 41:95-105, 
1985. 

The vector can be microinjected directly into plant cells by use of micropipettes to mechanically transfer the 
recombinant DNA. Crossway, Mol. Gen. Genet, 202:179-185, 1985. The genetic material may also be 
transferred into the plant cell by using polyethylene glycol, Krens, et al., Nature, 296, 72-74, 1982. Another 
method of introduction of nucleic acid segments is high velocity ballistic penetration by small particles with 
the nucleic acid either within the matrix of small beads or particles, or on the surface, Klein, et al., Nature, 
327, 70-73, 1987 and Knudsen and Muller, 1991, Planta, 185:330-336 teaching particle bombardment of 
barley endosperm to create transgenic barley. Yet another method of introduction would be fusion of 
protoplasts with other entities, either minicells, cells, lysosomes or other fusible lipid-surfaced bodies, Fraley, 
et al., Proc. Natl. Acad. Sci. USA, 79, 1859-1863, 1982. 

The vector may also be introduced into the plant cells by electroporation. (Fromm et al„ Proc. Natl Acad. Sci. 
USA 82:5824, 1985). In this technique, plant protoplasts are electroporated in the presence of plasmids 
containing the gene construct. Electrical impulses of high field strength reversibly permeabilize 
biomembranes allowing the introduction of the plasmids. Electroporated plant protoplasts reform the cell 
wall, divide, and form plant callus. 

All plants from which protoplasts can be isolated and cultured to give whole regenerated plants can be 
transformed by the present invention so that whole plants are recovered which contain the transferred gene. It 
is known that practically all plants can be regenerated from cultured cells or tissues, including but not limited 
to all major species of sugarcane, sugar beet, cotton, fruit and other trees, legumes and vegetables. Some 
suitable plants include, for example, species from the genera Fragaria, Lotus, Medicago, Onobrychis, 
Trifolium, Trigonella, Vigna, Citrus, Linum, Geranium, Manihot, Daucus, Arabidopsis, Brassica, Raphanus, 
Sinapis, Atropa, Capsicum, Datura, Hyoscyamus, Lycopersion, Nicotiana, Solanum, Petunia, Digitalis, 
Majorana, Cichorium, Helianthus, Lactuca, Bromus, Asparagus, Antirrhinum, Hererocallis, Nemesia, 
Pelargonium, Panicum, Pennisetum, Ranunculus, Senecio, Salpiglossis, Cucumis, Browaalia, Glycine, 
Lolium, lea, Triticum, Sorghum, and Datura. 

Means for regeneration vary from species to species of plants, but generally a suspension of transformed 
protoplasts containing copies of the heterologous gene is first provided. Callus tissue is formed and shoots 
may be induced from callus and subsequently rooted. Alternatively, embryo formation can be induced from 
the protoplast suspension. These embryos germinate as natural embryos to form plants. The culture media 
will generally contain various amino acids and hormones, such as auxin and cytokinins. It is also 
advantageous to add glutamic acid and proline to the medium, especially for such species as corn and alfalfa. 
Shoots and roots normally develop simultaneously. Efficient regeneration will depend on the medium, on the 
genotype, and on the history of the culture. If these three variables are controlled, then regeneration is fully 
reproducible and repeatable. 

In some plant cell culture systems, the desired protein of the invention may be excreted or alternatively, the 
protein may be extracted from the whole plant. Where the desired protein of the invention is secreted into the 
medium, it may be collected. Alternatively, the embryos and embryoless-half seeds or other plant tissue may 
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be mechanically disrupted to release any secreted protein between cells and tissues. The mixture may be 
suspended in a buffer solution to retrieve soluble proteins. Conventional protein isolation and purification 
methods will be then used to purify the recombinant protein. Parameters of time, temperature pH, oxygen, and 
volumes will be adjusted through routine methods to optimize expression and recovery of heterologous 
protein. 

iv. Bacterial Systems 

Bacterial expression techniques are known in the art. A bacterial promoter is any DNA sequence capable of 
binding bacterial RNA polymerase and initiating the downstream (3') transcription of a coding sequence (e.g., 
structural gene) into mRNA. A promoter will have a transcription initiation region which is usually placed 
proximal to the 5' end of the coding sequence. This transcription initiation region usually includes an RNA 
polymerase binding site and a transcription initiation site. A bacterial promoter may also have a second 
domain called an operator, that may overlap an adjacent RNA polymerase binding site at which RNA 
synthesis begins. The operator permits negative regulated (inducible) transcription, as a gene repressor protein 
may bind the operator and thereby inhibit transcription of a specific gene. Constitutive expression may occur 
in the absence of negative regulatory elements, such as the operator. In addition, positive regulation may be 
achieved by a gene activator protein binding sequence, which, if present is usually proximal (5') to the RNA 
polymerase binding sequence. An example of a gene activator protein is the catabolite activator protein 
(CAP), which helps initiate transcription of the lac operon in Escherichia coli (E. coli) [Raibaud et al. (1984) 
Annu. Rev. Genet. 75:173]. Regulated expression may therefore be either positive or negative, thereby either 
enhancing or reducing transcription. 

Sequences encoding metabolic pathway enzymes provide particularly useful promoter sequences. Examples 
include promoter sequences derived from sugar metabolizing enzymes, such as galactose, lactose {lac) 
[Chang et al. (1977) Nature 795:1056], and maltose. Additional examples include promoter sequences 
derived from biosynthetic enzymes such as tryptophan (trp) [Goeddel et al (1980) Nuc. Acids Res. 5:4057; 
Yelverton et al. (1981) Nucl. Acids Res. 9:731; US patent 4,738,921 ; EP-A-0036776 and EP-A-01 21 775]. 
The g-laotamase (bla) promoter system [Weissmann (1981) "The cloning of interferon and other mistakes." In 
Interferon 3 (ed. I. Gresser)], bacteriophage lambda PL [Shimatake et al. (1981) Nature 292:128] and T5 [US 
patent 4,689,406] promoter systems also provide useful promoter sequences. 

In addition, synthetic promoters which do not occur in nature also function as bacterial promoters. For 
example, transcription activation sequences of one bacterial or bacteriophage promoter may be joined with 
the operon sequences of another bacterial or bacteriophage promoter, creating a synthetic hybrid promoter 
[US patent 4,551 ,433]. For example, the tac promoter is a hybrid trp-lac promoter comprised of both trp 
promoter and lac operon sequences that is regulated by the lac repressor [Amann et al. (1983) Gene 25:167; 
de Boer et al. (1983) Proc. Natl. Acad. Sci. 50:21]. Furthermore, a bacterial promoter can include naturally 
occurring promoters of non-bacterial origin that have the ability to bind bacterial RNA polymerase and 
initiate transcription. A naturally occurring promoter of non-bacterial origin can also be coupled with a 
compatible RNA polymerase to produce high levels of expression of some genes in prokaryotes. The 
bacteriophage T7 RNA polymerase/promoter system is an example of a coupled promoter system [Studier et 
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al. (1986) Mol. Biol. 189:112; Tabor et al. (1985) Proc Natl. Acad. Sci. 82:1074], In addition, a hybrid 
promoter can also be comprised of a bacteriophage promoter and an E. coli operator region (EPO-A-0 267 
851). 

In addition to a functioning promoter sequence, an efficient ribosome binding site is also useful for the 
expression of foreign genes in prokaryotes. In E. coli, the ribosome binding site is called the Shine-Dalgarno 
(SD) sequence and includes an initiation codon (ATG) and a sequence 3-9 nucleotides in length located 3-1 1 
nucleotides upstream of the initiation codon [Shine et al. (1975) Nature 254:34], The SD sequence is thought 
to promote binding of mRNA to the ribosome by the pairing of bases between the SD sequence and the 3' and 
of E. coli 16S rRNA [Steitz et al. (1979) "Genetic signals and nucleotide sequences in messenger RNA." In 
Biological Regulation and Development: Gene Expression (ed. R.F. Goldberger)]. To express eukaryotic 
genes and prokaryotic genes with weak ribosome-binding site [Sambrook et al. (1989) "Expression of cloned 
genes in Escherichia coli." In Molecular Cloning: A Laboratory Manual]. 

A DNA molecule may be expressed intracellular!)'. A promoter sequence may be directly linked with the 
DNA molecule, in which case the first amino acid at the N -terminus will always be a methionine, which is 
encoded by the ATG start codon. If desired, methionine at the N-terminus may be cleaved from the protein by 
in vitro incubation with cyanogen bromide or by either in vivo on in vitro incubation with a bacterial 
methionine N-terminal peptidase (EPO-A-0 219 237). 

Fusion proteins provide an alternative to direct expression. Usually, a DNA sequence encoding the N-terminal 
portion of an endogenous bacterial protein, or other stable protein, is fused to the 5' end of heterologous 
coding sequences. Upon expression, this construct will provide a fusion of the two amino acid sequences. For 
example, the bacteriophage lambda cell gene can be linked at the 5' terminus of a foreign gene and expressed 
in bacteria. The resulting fusion protein preferably retains a site for a processing enzyme (factor Xa) to cleave 
the bacteriophage protein from the foreign gene [Nagai et al. (1984) Nature 309:810], Fusion proteins can 
also be made with sequences from the lacl [Jia et al. (1 987) Gene 60:197], trpE [Allen et al. (1987) J. 
Biotechnol. 5:93; Makoff et al. (1989) J. Gen. Microbiol. 735:1 1], and Chey [EP-A-0 324 647] genes. The 
DNA sequence at the junction of the two amino acid sequences may or may not encode a cleavable site. 
Another example is a ubiquitin fusion protein. Such a fusion protein is made with the ubiquitin region that 
preferably retains a site for a processing enzyme (e.g., ubiquitin specific processing-protease) to cleave the 
ubiquitin from the foreign protein. Through this method, native foreign protein can be isolated [Miller et al. 
(1989) Bio /Technology 7:698]. 

Alternatively, foreign proteins can also be secreted from the cell by creating chimeric DNA molecules that 
encode a fusion protein comprised of a signal peptide sequence fragment that provides for secretion of the 
foreign protein in bacteria [US patent 4,336,336]. The signal sequence fragment usually encodes a signal 
peptide comprised of hydrophobic amino acids which direct the secretion of the protein from the cell. The 
protein is either secreted into the growth media (gram-positive bacteria) or into the periplasmic space, located 
between the inner and outer membrane of the cell (gram -negative bacteria). Preferably there are processing 
sites, which can be cleaved either in vivo or in vitro encoded between the signal peptide fragment and the 
foreign gene. 
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DNA encoding suitable signal sequences can be derived from genes for secreted bacterial proteins, such as 
the E. coli outer membrane protein gene (ompA) [Masui et al. (1983), in: Experimental Manipulation of Gene 
Expression; Ghrayeb et al. (1984) EMBO J. 5:2437] and the E. coli alkaline phosphatase signal sequence 
(phoA) [Oka et al. (1985) Proc. Natl. Acad. Sci. 32:7212]. As an additional example, the signal sequence of 
the alpha-amylase gene from various Bacillus strains can be used to secrete heterologous proteins from B. 
sublilis [Palva et al. (1982) Proc. Natl. Acad. Sci. USA 79:5582; EP-A-0 244 042]. 

Usually, transcription termination sequences recognized by bacteria are regulatory regions located 3' to the 
translation stop codon, and thus together with the promoter flank the coding sequence. These sequences direct 
the transcription of an mRNA which can be translated into the polypeptide encoded by the DNA. 
Transcription termination sequences frequently include DNA sequences of about 50 nucleotides capable of 
forming stem loop structures that aid in terminating transcription. Examples include transcription termination 
sequences derived from genes with strong promoters, such as the trp gene in E. coli as well as other 
biosynthetic genes. 

Usually, the above described components, comprising a promoter, signal sequence (if desired), coding 
sequence of interest, and transcription termination sequence, are put together into expression constructs. 
Expression constructs are often maintained in a replicon, such as an extrachromosomal element (e.g., 
plasmids) capable of stable maintenance in a host, such as bacteria. The replicon will have a replication 
system, thus allowing it to be maintained in a prokaryotic host either for expression or for cloning and 
amplification. In addition, a replicon may be either a high or low copy number plasmid. A high copy number 
plasmid will generally have a copy number ranging from about 5 to about 200, and usually about 10 to about 
150. A host containing a high copy number plasmid will preferably contain at least about 10, and more 
preferably at least about 20 plasmids. Either a high or low copy number vector may be selected, depending 
upon the effect of the vector and the foreign protein on the host. 

Alternatively, the expression constructs can be integrated into the bacterial genome with an integrating vector. 
Integrating vectors usually contain at least one sequence homologous to the bacterial chromosome that allows 
the vector to integrate. Integrations appear to result from recombinations between homologous DNA in the 
vector and the bacterial chromosome. For example, integrating vectors constructed with DNA from various 
Bacillus strains integrate into the Bacillus chromosome (EP-A- 0 127 328). Integrating vectors may also be 
comprised of bacteriophage or transposon sequences. 

Usually, extrachromosomal and integrating expression constructs may contain selectable markers to allow for 
the selection of bacterial strains that have been transformed. Selectable markers can be expressed in the 
bacterial host and may include genes which render bacteria resistant to drugs such as ampicillin, 
chloramphenicol, erythromycin, kanamycin (neomycin), and tetracycline [Davies et al. (1978) Annu. Rev. 
Microbiol. 32:469]. Selectable markers may also include biosynthetic genes, such as those in the histidine, 
tryptophan, and leucine biosynthetic pathways. 

Alternatively, some of the above described components can be put together in transformation vectors. 
Transformation vectors are usually comprised of a selectable market that is either maintained in a replicon or 
developed into an integrating vector, as described above. 
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Expression and transformation vectors, either extra-chromosomal replicons or integrating vectors, have been 
developed for transformation into many bacteria. For example, expression vectors have been developed for, 
inter alia, the following bacteria: Bacillus subtilis [Palva et al. (1982) Proc. Natl. Acad. Sci. USA 79:5582; 
EP-A-0 036 259 and EP-A-0 063 953; WO 84/04541], Escherichia coli [Shimatake et al. (1981) Nature 
292:128; Amann et al. (1985) Gene 40:183; Studier et al. (1986) J. Mol. Biol. 789:1 13; EP-A-0 036 776.EP- 
A-0 136 829 and EP-A-0 136 907], Streptococcus cremoris [Powell et al. (1988) Appl. Environ. Microbiol. 
54:655]; Streptococcus lividans [Powell et al. (1988) Appl. Environ. Microbiol. 54:655], Streptomyces 
lividans [US patent 4,745,056]. 

Methods of introducing exogenous DNA into bacterial hosts are well-known in the art, and usually include 
either the transformation of bacteria treated with CaCI? or other agents, such as divalent cations and DMSO. 
DNA can also be introduced into bacterial cells by electroporation. Transformation procedures usually vary 
with the bacterial species to be transformed. See e.g., [Masson et al. (1989) FEMS Microbiol. Lett. 60:213; 
Palva et al. (1982) Proc. Natl. Acad. Sci. USA 79:5582; EP-A-0 036 259 and EP-A-0 063 953; WO 84/04541, 
Bacillus], [Miller et al. (1988) Proc. Natl. Acad. Sci. 85:856; Wang et al. (1990) /. Bacterid. 172:949, 
Campylobacter], [Cohen et al. (1973) Proc. Natl. Acad. Sci. 69:21 1 0; Dower et al. (1988) Nucleic Acids Res. 
7 (5:6 1 27 ; Kushner (1978) "An improved method for transformation of Escherichia coli with ColE 1 -derived 
plasmids. In Genetic Engineering: Proceedings of the International Symposium on Genetic Engineering (eds. 
H.W. Boyer and S. Nicosia); M andel etal. (1970)1 Mol. Biol. 5J: 1 59; Taketo (1988) Biochim. Biophys. Acta 
949:318; Escherichia], [Chassy et al. (1987) FEMS Microbiol. Lett. 44:173 Lactobacillus]; [Fiedler et al. 
(1988) Anal. Biochem 770:38, Pseudomonas]; [Augustin et al. (1990) FEMS Microbiol. Lett. 6(5:203, 
Staphylococcus], [Barany et al. (1980) J. Bacteriol. 744:698; Harlander (1987) "Transformation of 
Streptococcus lactis by electroporation, in: Streptococcal Genetics (ed. J. Ferretti and R. Curtiss III); Perry et 
al. (1981) Infect. Immun. 32:1295; Powell et al. (1988) Appl. Environ. Microbiol. 54:655; Somkuti et al. 
(1987) Proc. 4th Evr. Cong. Biotechnology /:412, Streptococcus]. 
v. Yeast Expression 

Yeast expression systems are also known to one of ordinary skill in the art. A yeast promoter is any DNA 
sequence capable of binding yeast RNA polymerase and initiating the downstream (3') transcription of a 
coding sequence {e.g., structural gene) into mRNA. A promoter will have a transcription initiation region 
which is usually placed proximal to the 5' end of the coding sequence. This transcription initiation region 
usually includes an RNA polymerase binding site (the "TATA Box") and a transcription initiation site. A 
yeast promoter may also have a second domain called an upstream activator sequence (UAS), which, if 
present, is usually distal to the structural gene. The UAS permits regulated (inducible) expression. Constitu- 
tive expression occurs in the absence of a UAS. Regulated expression may be either positive or negative, 
thereby either enhancing or reducing transcription. 

Yeast is a fermenting organism with an active metabolic pathway, therefore sequences encoding enzymes in 
the metabolic pathway provide particularly useful promoter sequences. Examples include alcohol 
dehydrogenase (ADH) (EP-A-0 284 044), enolase, glucokinase, glucose-6-phosphate isomerase, 
glyceraldehyde-3-phosphate-dehydrogenase (GAP or GAPDH), hexokinase, phosphofructokinase, 3- 
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phosphoglycerate mutase, and pyruvate kinase (PyK) (EPO-A-0 329 203). The yeast PH05 gene, encoding 
acid phosphatase, also provides useful promoter sequences [Myanohara et al. (1983) Proc. Natl. Acad. Sci. 
USA 80:]]. 

In addition, synthetic promoters which do not occur in nature also function as yeast promoters. For example, 
UAS sequences of one yeast promoter may be joined with the transcription activation region of another yeast 
promoter, creating a synthetic hybrid promoter. Examples of such hybrid promoters include the ADH 
regulatory sequence linked to the GAP transcription activation region (US Patent Nos. 4,876,197 and 
4,880,734). Other examples of hybrid promoters include promoters which consist of the regulatory sequences 
of either the ADH2, GAL4, GAL10, OR PH05 genes, combined with the transcriptional activation region of a 
glycolytic enzyme gene such as GAP or PyK (EP-A-0 164 556). Furthermore, a yeast promoter can include 
naturally occurring promoters of non-yeast origin that have the ability to bind yeast RNA polymerase and 
initiate transcription. Examples of such promoters include, inter alia, [Cohen et al. (1980) Proc. Natl. Acad. 
Sci. USA 77:1078; Henikoff et al. (1981) Nature 283:835; Hollenberg et al. (1981) Curr. Topics Microbiol. 
Immunol. 96:119; Hollenberg et al. (1979) "The Expression of Bacterial Antibiotic Resistance Genes in the 
Yeast Saccharomyces cerevisiae," in: Plasmids of Medical, Environmental and Commercial Importance (eds. 
K.N. Timmis and A. Puhlcr); Mercerau-Puigalon et al. (1980) Gene 77:163; Panthier et al. (1980) Curr. 
Genet. 2:109;]. 

A DNA molecule may be expressed intracellular^ in yeast. A promoter sequence may be directly linked with 
the DNA molecule, in which case the first amino acid at the N-terminus of the recombinant protein will 
always be a methionine, which is encoded by the ATG start codon. If desired, methionine at the N-terminus 
may be cleaved from the protein by in vitro incubation with cyanogen bromide. 

Fusion proteins provide an alternative for yeast expression systems, as well as in mammalian, baculovirus, 
and bacterial expression systems. Usually, a DNA sequence encoding the N-terminal portion of an 
endogenous yeast protein, or other stable protein, is fused to the 5' end of heterologous coding sequences. 
Upon expression, this construct will provide a fusion of the two amino acid sequences. For example, the yeast 
or human superoxide dismutase (SOD) gene, can be linked at the 5' terminus of a foreign gene and expressed 
in yeast. The DNA sequence at the junction of the two amino acid sequences may or may not encode a 
cleavable site. See e.g., EP-A-0 196 056. Another example is a ubiquitin fusion protein. Such a fusion protein 
is made with the ubiquitin region that preferably retains a site for a processing enzyme (e.g., ubiquitin- 
specific processing protease) to cleave the ubiquitin from the foreign protein. Through this method, therefore, 
native foreign protein can be isolated (e.g., WO88/024066). 

Alternatively, foreign proteins can also be secreted from the cell into the growth media by creating chimeric 
DNA molecules that encode a fusion protein comprised of a leader sequence fragment that provide for 
secretion in yeast of the foreign protein. Preferably, there are processing sites encoded between the leader 
fragment and the foreign gene that can be cleaved either in vivo or in vitro. The leader sequence fragment 
usually encodes a signal peptide comprised of hydrophobic amino acids which direct the secretion of the 
protein from the cell. 
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DNA encoding suitable signal sequences can be derived from genes for secreted yeast proteins, such as the 
yeast invertase gene (EP-A-0 01 2 873; JPO. 62,096,086) and the A-factor gene (US patent 4,588,684). 
Alternatively, leaders of non-yeast origin, such as an interferon leader, exist that also provide for secretion in 
yeast (EP-A-0 060 057). 

A preferred class of secretion leaders are those that employ a fragment of the yeast alpha-factor gene, which 
contains both a "pre" signal sequence, and a "pro" region. The types of alpha-factor fragments that can be 
employed include the full-length pre-pro alpha factor leader (about 83 amino acid residues) as well as 
truncated alpha-factor leaders (usually about 25 to about 50 amino acid residues) (US Patents 4,546,083 and 
4,870,008; EP-A-0 324 274). Additional leaders employing an alpha-factor leader fragment that provides for 
secretion include hybrid alpha-factor leaders made with a presequence of a first yeast, but a pro-region from a 
second yeast alphafactor. (e.g., see WO 89/02463.) 

Usually, transcription termination sequences recognized by yeast are regulatory regions located 3' to the 
translation stop codon, and thus together with the promoter flank the coding sequence. These sequences direct 
the transcription of an mRNA which can be translated into the polypeptide encoded by the DNA. Examples of 
transcription terminator sequence and other yeast-recognized termination sequences, such as those coding for 
glycolytic enzymes. 

Usually, the above described components, comprising a promoter, leader (if desired), coding sequence of 
interest, and transcription termination sequence, are put together into expression constructs. Expression 
constructs are often maintained in a replicon, such as an extrachromosomal element {e.g., plasm ids) capable 
of stable maintenance in a host, such as yeast or bacteria. The replicon may have two replication systems, thus 
allowing it to be maintained, for example, in yeast for expression and in a prokaryotic host for cloning and 
amplification, Examples of such yeast-bacteria shuttle vectors include YEp24 [Botstein et al. (1979) Gene 
8:17-24], pCl/l [Brake et al. (1984) PNAS USA 57:4642-4646], and YRpl7 [Stinchcomb et al. (mi) J. Mol. 
Biol. 75S:157]. In addition, a replicon may be either a high or low copy number plasmid. A high copy number 
plasmid will generally have a copy number ranging from about 5 to about 200, and usually about 10 to about 
150. A host containing a high copy number plasmid will preferably have at least about 10, and more 
preferably at least about 20. Enter a high or low copy number vector may be selected, depending upon the 
effect of the vector and the foreign protein on the host. See e.g., Brake et al., supra. 

Alternatively, the expression constructs can be integrated into the yeast genome with an integrating vector. 
Integrating vectors usually contain at least one sequence homologous to a yeast chromosome that allows the 
vector to integrate, and preferably contain two homologous sequences flanking the expression construct. 
Integrations appear to result from recombinations between homologous DNA in the vector and the yeast 
chromosome [Orr-Weaver el al. (1 983) Methods in Enzymol. 707:228-245]. An integrating vector may be 
directed to a specific locus in yeast by selecting the appropriate homologous sequence for inclusion in the 
vector. See Orr-Weaver et al, supra. One or more expression construct may integrate, possibly affecting 
levels of recombinant protein produced [Rine et al. (1 983) Proc. Natl. Acad. Sci. USA 50:6750]. The 
chromosomal sequences included in the vector can occur either as a single segment in the vector, which 
results in the integration of the entire vector, or two segments homologous to adjacent segments in the 
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chromosome and flanking the expression construct in the vector, which can result in the stable integration of 
only the expression construct. 

Usually, extrachromosomal and integrating expression constructs may contain selectable markers to allow for 
the selection of yeast strains that have been transformed. Selectable markers may include biosynthetic genes 
that can be expressed in the yeast host, such as ADE2, HIS4, LEVI, TRP1, and ALG7, and the G418 
resistance gene, which confer resistance in yeast cells to tunicamycin and G418, respectively. In addition, a 
suitable selectable marker may also provide yeast with the ability to grow in the presence of toxic compounds, 
such as metal. For example, the presence of CUPI allows yeast to grow in the presence of copper ions [Butt 
etal. (1 987) Microbiol, Rev. 57:351]. 

Alternatively, some of the above described components can be put together into transformation vectors. 
Transformation vectors are usually comprised of a selectable marker that is either maintained in a replicon or 
developed into an integrating vector, as described above, 

Expression and transformation vectors, either extrachromosomal replicons or integrating vectors, have been 
developed for transformation into many yeasts. For example, expression vectors have been developed for, 
inter alia, the following yeasts:Candida albicans [Kurtz, etal. (1986) Mo/. Cell. Biol. 6:142], Candida maltosa 
[Kunze, et al. (1985) J. Basic Microbiol. 25:141]. Hansenula polymorpha [Gleeson, et al. (1986) /. Gen. 
Microbiol. 732:3459; Roggenkamp et al. (1986) Mol. Gen. Genet. 202:302], Kluyveromyces fragilis [Das, et 
al. (1984)7. Bacteriol. 158:\ 165], Kluyveromyces lactis [De Louvencourt etal. (1983) /. Bacteriol. 154:131; 
Van den Berg et al. (1990) Bio/Technology #:135], Pichia guillerimondii [Kunze et al. (1985) J. Basic 
Microbiol. 25:141], Pichia pastoris [Cregg, et al. (1985) Mol. Cell. Biol. 5:3376; US Patent Nos. 4,837,148 
and 4,929,555], Saccharomyces cerevisiae [Hinnen etal. (1978) Proc. Natl. Acad. Sci. USA 75:1929; Ito et al. 
(1983) /. Bacteriol. 753:163], Schizosaccharomyces pombe [Beach and Nurse (1981) Nature 300:706], and 
Yarrowia lipolytica [Davidow, et al. (1985) Curr. Genet. 70:380471 Gaillardin, et al. (1 985) Curr. Genet. 
70:49]. 

Methods of introducing exogenous DNA into yeast hosts are well-known in the art, and usually include either 
the transformation of spheroplasts or of intact yeast cells treated with alkali cations. Transformation 
procedures usually vary with the yeast species to be transformed. See e.g., [Kurtz et al. (1986) Mol. Cell. Biol. 
6:142; Kunze et al. (1985) J. Basic Microbiol. 25:141; Candida]; [Gleeson et al. (1986) J. Gen. Microbiol. 
732:3459; Roggenkamp et al. (1986) Mol. Gen. Genet. 202:302; Hansenula]; [Das et al. (1984) J. Bacteriol. 
755:1 1 65 ; De Louvencourt et al. (1 983) /. Bacteriol. 754:1 165; Van den Berg et al. (1990) Bio/Technology 
S:135; Kluyveromyces]; [Cregg et al. (1985) Mol. Cell. Biol. 5:3376; Kunze et al. (1985) J. Basic Microbiol. 
25:141; US Patent Nos. 4,837,148 and 4,929,555; Pichia]; [Hinnen et al. (1 978) Proc. Natl. Acad. Sci. USA 
75;1929; Ito et al. (1983) J. Bacteriol. 753:163 Saccharomyces]; [Beach and Nurse (1981) Nature 300:706; 
Schizosaccharomyces]; [Davidow et al. (1985) Curr. Genet. 70:39; Gaillardin et al. (1985) Curr. Genet. 
70:49; Yarrowia], 
Antibodies 

As used herein, the term "antibody" refers to a polypeptide or group of polypeptides composed of at least one 
antibody combining site. An "antibody combining site" is the three-dimensional binding space with an 
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internal surface shape and charge distribution complementary to the features of an epitope of an antigen, 
which allows a binding of the antibody with the antigen. "Antibody" includes, for example, vertebrate 
antibodies, hybrid antibodies, chimeric antibodies, humanised antibodies, altered antibodies, univalent 
antibodies, Fab proteins, and single domain antibodies. 

Antibodies against the proteins of the invention are useful for affinity chromatography, immunoassays, and 
distinguishing/identifying meningococcal proteins. 

Antibodies to the proteins of the invention, both polyclonal and monoclonal, may be prepared by 
conventional methods. In general, the protein is first used to immunize a suitable animal, preferably a mouse, 
rat, rabbit or goat. Rabbits and goats are preferred for the preparation of polyclonal sera due to the volume of 
serum obtainable, and the availability of labeled anti-rabbit and anti-goat antibodies. Immunization is 
generally performed by mixing or emulsifying the protein in saline, preferably in an adjuvant such as 
Freund's complete adjuvant, and injecting the mixture or emulsion parenterally (generally subcutaneously or 
intramuscularly). A dose of 50-200 □g/injection is typically sufficient. Immunization is generally boosted 2-6 
weeks later with one or more injections of the protein in saline, preferably using Freund's incomplete 
adjuvant. One may alternatively generate antibodies by in vitro immunization using methods known in the art, 
which for the purposes of this invention is considered equivalent to in vivo immunization. Polyclonal antisera 
is obtained by bleeding the immunized animal into a glass or plastic container, incubating the blood at 25 DC 
for one hour, followed by incubating at 4DC for 2-18 hours. The serum is recovered by centrifugation (e.g., 
1,000$ for 10 minutes). About 20-50 ml per bleed may be obtained from rabbits. 

Monoclonal antibodies are prepared using the standard method of Kohler & M il stein [Nature (1 975) 
256:495-96], or a modification thereof. Typically, a mouse or rat is immunized as described above. However, 
rather than bleeding the animal to extract serum, the spleen (and optionally several large lymph nodes) is 
removed and dissociated into single cells. If desired, the spleen cells may be screened (after removal of 
nonspecifically adherent cells) by applying a cell suspension to a plate or well coated with the protein antigen. 
B -cells expressing membrane-bound immunoglobulin specific for the antigen bind to the plate, and are not 
rinsed away with the rest of the suspension. Resulting B-cells, or all dissociated spleen cells, are then induced 
to fuse with myeloma cells to form hybridomas, and are cultured in a selective medium (e.g., hypoxanthine, 
aminopterin, thymidine medium, "HAT"). The resulting hybridomas are plated by limiting dilution, and are 
assayed for the production of antibodies which bind specifically to the immunizing antigen (and which do not 
bind to unrelated antigens). The selected MAb-secreting hybridomas are then cultured either in vitro (e.g., in 
tissue culture bottles or hollow fiber reactors), or in vivo (as ascites in mice). 

If desired, the antibodies (whether polyclonal or monoclonal) may be labeled using conventional techniques. 
Suitable labels include fluorophores, chromophores, radioactive atoms (particularly 32 P and l25 I), 
electron-dense reagents, enzymes, and ligands having specific binding partners. Enzymes are typically 
detected by their activity. For example, horseradish peroxidase is usually detected by its ability to convert 
3,3',5,5'-tetramethylbenzidine (TMB) to a blue pigment, quantifiable with a spectrophotometer. "Specific 
binding partner" refers to a protein capable of binding a ligand molecule with high specificity, as for example 
in the case of an antigen and a monoclonal antibody specific therefor. Other specific binding partners include 
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biotin and avidin or streptavidin, IgG and protein A, and the numerous receptor-ligand couples known in the 
art. It should be understood that the above description is not meant to categorize the various labels into 
distinct classes, as the same label may serve in several different modes. For example, l25 I may serve as a 
radioactive label or as an electron-dense reagent. HRP may serve as enzyme or as antigen for a MAb. Further, 
one may combine various labels for desired effect. For example, MAbs and avidin also require labels in the 
practice of this invention: thus, one might label a MAb with biotin, and detect its presence with avidin labeled 
with l25 I, or with an anti-biotin MAb labeled with HRP. Other permutations and possibilities will be readily 
apparent to those of ordinary skill in the art, and are considered as equivalents within the scope of the 
invention. 

Pharmaceutical Compositions 

Pharmaceutical compositions can comprise cither polypeptides, antibodies, or nucleic acid of the invention. 
The pharmaceutical compositions will comprise a therapeutically effective amount of either polypeptides, 
antibodies, or polynucleotides of the claimed invention. 

The term "therapeutically effective amount" as used herein refers to an amount of a therapeutic agent to treat, 
ameliorate, or prevent a desired disease or condition, or to exhibit a detectable therapeutic or preventative 
effect. The effect can be detected by, for example, chemical markers or antigen levels. Therapeutic effects 
also include reduction in physical symptoms, such as decreased body temperature. The precise effective 
amount for a subject will depend upon the subject's size and health, the nature and extent of the condition, and 
the therapeutics or combination of therapeutics selected for administration. Thus, it is not useful to specify an 
exact effective amount in advance. However, the effective amount for a given situation can be determined by 
routine experimentation and is within the judgement of the clinician. 

For purposes of the present invention, an effective dose will be from about 0.01 mg/ kg to 50 mg/kg or 0.05 
mg/kg to about 10 mg/kg of the DNA constructs in the individual to which it is administered. 
A pharmaceutical composition can also contain a pharmaceutically acceptable carrier. The term 
"pharmaceutically acceptable carrier" refers to a carrier for administration of a therapeutic agent, such as 
antibodies or a polypeptide, genes, and other therapeutic agents. The term refers to any pharmaceutical carrier 
that does not itself induce the production of antibodies harmful to the individual receiving the composition, 
and which may be administered without undue toxicity. Suitable carriers may be large, slowly metabolized 
macromolecules such as proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino 
acids, amino acid copolymers, and inactive virus particles. Such carriers are well known to those of ordinary 
skill in the art. 

Pharmaceutically acceptable salts can be used therein, for example, mineral acid salts such as hydrochlorides, 
hydrobromides, phosphates, sulfates, and the like; and the salts of organic acids such as acetates, propionates, 
malonates, benzoates, and the like. A thorough discussion of pharmaceutically acceptable excipients is 
available in Remington's Pharmaceutical Sciences (Mack Pub. Co., N.J. 1991). 

Pharmaceutically acceptable carriers in therapeutic compositions may contain liquids such as water, saline, 
glycerol and ethanol. Additionally, auxiliary substances, such as wetting or emulsifying agents, pH buffering 
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substances, and the like, may be present in such vehicles. Typically, the therapeutic compositions are 
prepared as injectables, either as liquid solutions or suspensions; solid forms suitable for solution in, or 
suspension in, liquid vehicles prior to injection may also be prepared. Liposomes are included within the 
definition of a pharmaceutical^ acceptable carrier. 

Delivery Methods 

Once formulated, the compositions of the invention can be administered directly to the subject. The subjects 
to be treated can be animals; in particular, human subjects can be treated. 

Direct delivery of the compositions will generally be accomplished by injection, either subcutaneously, 
intraperitoneally, intravenously or intramuscularly or delivered to the interstitial space of a tissue. The 
compositions can also be administered into a lesion. Other modes of administration include oral and 
pulmonary administration, suppositories, and transdermal or transcutaneous applications {e.g., see 
WO98/20734), needles, and gene guns or hyposprays. Dosage treatment may be a single dose schedule or a 
multiple dose schedule. 
Vaccines 

Vaccines according to the invention may either be prophylactic (i.e., to prevent infection) or therapeutic (i.e., 
to treat disease after infection). 

Such vaccines comprise immunising antigen(s), immunogen(s), polypeptide(s), protein(s) or nucleic acid, 
usually in combination with "pharmaceutically acceptable carriers," which include any carrier that does not 
itself induce the production of antibodies harmful to the individual receiving the composition. Suitable 
carriers are typically large, slowly metabolized macromolecules such as proteins, polysaccharides, poly lactic 
acids, polyglycolic acids, polymeric amino acids, amino acid copolymers, lipid aggregates (such as oil 
droplets or liposomes), and inactive virus particles. Such carriers are well known to those of ordinary skill in 
the art. Additionally, these carriers may function as immunostimulating agents ("adjuvants"). Furthermore, 
the antigen or immunogen may be conjugated to a bacterial toxoid, such as a toxoid from diphtheria, tetanus, 
cholera, H. pylori, etc. pathogens. 

Preferred adjuvants to enhance effectiveness of the composition include, but are not limited to: (1) aluminum 
salts (alum), such as aluminum hydroxide, aluminum phosphate, aluminum sulfate, etc; (2) oil-in-water 
emulsion formulations (with or without other specific immunostimulating agents such as muramyl peptides 
(see below) or bacterial cell wall components), such as for example (a) MF59™ (WO 90/14837; Chapter 10 
in Vaccine design: the subunit and adjuvant approach, eds. Powell & Newman, Plenum Press 1995), 
containing 5% Squalene, 0.5% Tween 80, and 0.5% Span 85 (optionally containing various amounts of 
MTP-PE (see below), although not required) formulated into submicron particles using a microfluidizer such 
as Model HOY microfluidizer (Microfluidics, Newton, MA), (b) SAF, containing 10% Squalane, 0.4% 
Tween 80, 5% pluronic-blocked polymer L121, and thr-MDP (see below) either microfluidized into a 
submicron emulsion or vortexed to generate a larger particle size emulsion, and (c) Ribi™ adjuvant system 
(RAS), (Ribi Immunochem, Hamilton, MT) containing 2% Squalene, 0.2% Tween 80, and one or more 
bacterial cell wall components from the group consisting of monophosphorylipid A (MPL), trehalose 
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dimycolate (TDM), and cell wall skeleton (CWS), preferably MPL + CWS (Detox™); (3) saponin adjuvants, 
such as Stimulon™ (Cambridge Bioscience, Worcester, MA) may be used or particles generated therefrom 
such as ISCOMs (im m unostim ulating complexes); (4) Complete Freund's Adjuvant (CFA) and Incomplete 
Freund's Adjuvant (IFA); (5) cytokines, such as interleukins {e.g., IL-1, IL-2, 1L-4, IL-5, IL-6, IL-7, IL-12, 
etc.), interferons {e.g., gamma interferon), macrophage colony stimulating factor (M-CSF), tumor necrosis 
factor (TNF), etc; and (6) other substances that act as immunostimulating agents to enhance the effectiveness 
of the composition. Alum and MF59™ are preferred. 

As mentioned above, muramyl peptides include, but are not limited to, N-acetyl-muramyl-L-threonyl-D- 
isoglutamine (thr-MDP), N-acetyl-normuramyl-L-alanyl-D-isoglutamine (nor-MDP), N-acetylmuramyl-L- 
alanyl-D-isoglutaminyl-L-alanine-2-(r-2'-dipalmitoyl-jB-glycero-3-hydroxyphosphoryloxy)-ethylamine 
(MTP-PE), ere. 

The immunogenic compositions {e.g., the immunising antigen/immunogen/polypcptidc/protein/ nucleic acid, 
pharm aceutically acceptable carrier, and adjuvant) typically will contain diluents, such as water, saline, 
glycerol, ethanol, etc. Additionally, auxiliary substances, such as wetting or emulsifying agents, pH buffering 
substances, and the like, may be present in such vehicles. 

Typically, the immunogenic compositions are prepared as injectables, either as liquid solutions or 
suspensions; solid forms suitable for solution in, or suspension in, liquid vehicles prior to injection may also 
be prepared. The preparation also may be emulsified or encapsulated in liposomes for enhanced adjuvant 
effect, as discussed above under pharm aceutically acceptable carriers. 

Immunogenic compositions used as vaccines comprise an immunologically effective amount of the antigenic 
or immunogenic polypeptides, as well as any other of the above-mentioned components, as needed. By 
"immunologically effective amount", it is meant that the administration of that amount to an individual, either 
in a single dose or as part of a series, is effective for treatment or prevention. This amount varies depending 
upon the health and physical condition of the individual to be treated, the taxonomic group of individual to be 
treated {e.g., nonhuman primate, primate, etc.), the capacity of the individual's immune system to synthesize 
antibodies, the degree of protection desired, the formulation of the vaccine, the treating doctor's assessment of 
the medical situation, and other relevant factors. It is expected that the amount will fall in a relatively broad 
range that can be determined through routine trials. 

The immunogenic compositions are conventionally administered parenterally, e.g., by injection, either subcu- 
taneously, intramuscularly, or transdermally/transcutaneously {e.g., WO98/20734). Additional formulations 
suitable for other modes of administration include oral and pulmonary formulations, suppositories, and 
transdermal applications. Dosage treatment may be a single dose schedule or a multiple dose schedule. The 
vaccine may be administered in conjunction with other immunoregulatory agents. 

As an alternative to protein-based vaccines, DNA vaccination may be employed [e.g., Robinson & Torres 
(1997) Seminars in Immunology 9:271-283; Donnelly et al. (1997) Annu Rev Immunol 15:617-648; see later 
herein]. 
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Gene Delivery Vehicles 

Gene therapy vehicles for delivery of constructs including a coding sequence of a therapeutic of the invention, 
to be delivered to the mammal for expression in the mammal, can be administered either locally or 
systemically. These constructs can utilize viral or non-viral vector approaches in in vivo or ex vivo modality. 
Expression of such coding sequence can be induced using endogenous mammalian or heterologous 
promoters. Expression of the coding sequence in vivo can be either constitutive or regulated. 
The invention includes gene delivery vehicles capable of expressing the contemplated nucleic acid sequences. 
The gene delivery vehicle is preferably a viral vector and, more preferably, a retroviral, adenoviral, 
adeno-associated viral (AAV), herpes viral, or alphavirus vector. The viral vector can also be an astrovirus, 
coronavirus, orthomyxovirus, papovavirus, paramyxovirus, parvovirus, picornavirus, poxvirus, or togavirus 
viral vector. See generally, Jolly (1994) Cancer Gene Therapy 1:51-64; Kimura (1994) Human Gene Therapy 
5:845-852; Connelly (1995) Human Gene Therapy 6:185-193; and Kaplitt (1994) Nature Genetics 6:148-153. 
Retroviral vectors are well known in the art and we contemplate that any retroviral gene therapy vector is 
employable in the invention, including B, C and D type retroviruses, xenotropic retroviruses (for example, 
NZB-X1, NZB-X2 and NZB9-1 (see O'Neill (1985) /. Virol. 53:160) polytropic retroviruses e.g., MCF and 
MCF-MLV (see Kelly (1983) /. Virol. 45:291), spumaviruses and lentiviruses. See RNA Tumor Viruses, 
Second Edition, Cold Spring Harbor Laboratory, 1985. 

Portions of the retroviral gene therapy vector may be derived from different retroviruses. For example, 
retrovector LTRs may be derived from a Murine Sarcoma Virus, a tRNA binding site from a Rous Sarcoma 
Virus, a packaging signal from a Murine Leukemia Virus, and an origin of second strand synthesis from an 
Avian Leukosis Virus. 

These recombinant retroviral vectors may be used to generate transduction competent retroviral vector 
particles by introducing them into appropriate packaging cell lines (see US patent 5,591,624). Retrovirus 
vectors can be constructed for site-specific integration into host cell DNA by incorporation of a chimeric 
integrase enzyme into the retroviral particle (see W096/37626). It is preferable that the recombinant viral 
vector is a replication defective recombinant virus. 

Packaging cell lines suitable for use with the above-described retrovirus vectors are well known in the art, are 
readily prepared (see WO95/30763 and WO92/05266), and can be used to create producer cell lines (also 
termed vector cell lines or "VCLs") for the production of recombinant vector particles. Preferably, the 
packaging cell lines are made from human parent cells {e.g., HT 1 080 cells) or mink parent cell lines, which 
eliminates inactivation in human serum. 

Preferred retroviruses for the construction of retroviral gene therapy vectors include Avian Leukosis Virus, 
Bovine Leukemia, Virus, Murine Leukemia Virus, Mink-Cell Focus-Inducing Virus, Murine Sarcoma Virus, 
Reticuloendotheliosis Virus and Rous Sarcoma Virus. Particularly preferred Murine Leukemia Viruses 
include 4070A and 1504A (Hartley and Rowe (1976) / Virol 19:19-25), Abelson (ATCC No. VR-999), 
Friend (ATCC No. VR-245), Graffi, Gross (ATCC Nol VR-590), Kirsten, Harvey Sarcoma Virus and 
Rauscher (ATCC No. VR-998) and Moloney Murine Leukemia Virus (ATCC No. VR-190). Such 



WO 01/31019 



-25- 



PCT/IB00/01661 



retroviruses may be obtained from depositories or collections such as the American Type Culture Collection 
("ATCC") in Rockville, Maryland or isolated from known sources using commonly available techniques. 
Exemplary known retroviral gene therapy vectors employable in this invention include those described in 
patent applications GB2200651, EP041573I, EP0345242, EP0334301, WO89/02468; WO89/05349, 
WO89/09271, WO90/02806, WO90/07936, WO94/03622, W093/25698, W093/25234, WO93/11230, 
WO93/102I8, WO91/02805, WO9I/02825, WO95/07994, US 5,219,740, US 4,405,712, US 4,861,719, US 
4,980,289, US 4,777,127, US 5,591,624. See also Vile (1993) Cancer Res 53:3860-3864; Vile (1993) Cancer 
Res 53:962-967; Ram (1993) Cancer Res 53 (1993) 83-88; Takamiya (1992) J Neurosci Res 33:493-503; 
Baba (1993) J Neurosurg 79:729-735; Mann (1983) Cell 33:1 53; Cane (1984) Proc Natl Acad Sci 81:6349; 
and Miller (1990) Human Gene Therapy 1. 

Human adenoviral gene therapy vectors are also known in the art and employable in this invention. See, for 
example, Berkner (1988) Biotechniques 6:616 and Rosenfeld (1991) Science 252:431, and WO93/07283, 
WO93/06223, and WO93/07282. Exemplary known adenoviral gene therapy vectors employable in this 
invention include those described in the above referenced documents and in W094/12649, WO93/03769, 
W093/I9191, W094/28938, W095/11984, WO95/00655, WO95/27071, W095/29993, W095/34671, 
WO96/05320, WO94/08026, WO94/11506, WO93/06223, W094/24299, WO95/14102, W095/24297, 
WO95/02697, W094/28152, W094/24299, WO95/09241, WO95/25807, WO95/05835, W094/18922 and 
WO95/09654. Alternatively, administration of DNA linked to killed adenovirus as described in Curiel (1992) 
Hum. Gene Ther. 3:147-154 may be employed. The gene delivery vehicles of the invention also include 
adenovirus associated virus (AAV) vectors. Leading and preferred examples of such vectors for use in this 
invention are the AAV-2 based vectors disclosed in Srivastava, WO93/09239. Most preferred AAV vectors 
comprise the two AAV inverted terminal repeats in which the native D-sequences are modified by 
substitution of nucleotides, such that at least 5 native nucleotides and up to 18 native nucleotides, preferably 
at least 10 native nucleotides up to 18 native nucleotides, most preferably 10 native nucleotides are retained 
and the remaining nucleotides of the D-sequence are deleted or replaced with non-native nucleotides. The 
native D-sequences of the AAV inverted terminal repeats are sequences of 20 consecutive nucleotides in each 
AAV inverted terminal repeat (i.e., there is one sequence at each end) which are not involved in HP 
formation. The non-native replacement nucleotide may be any nucleotide other than the nucleotide found in 
the native D-sequence in the same position. Other employable exemplary AAV vectors are pWP-19, pWN-l, 
both of which are disclosed in Nahreini (1993) Gene 124:257-262. Another example of such an AAV vector 
is psub201 (see Samulski (1987) J. Virol. 61:3096). Another exemplary AAV vector is the Double-D ITR 
vector. Construction of the Double-D ITR vector is disclosed in US Patent 5,478,745. Still other vectors are 
those disclosed in Carter US Patent 4,797,368 and Muzyczka US Patent 5,139,941, Chartejee US Patent 
5,474,935, and Kotin W 094/288157. Yet a further example of an AAV vector employable in this invention is 
SSV9AFABTKneo, which contains the AFP enhancer and albumin promoter and directs expression 
predominantly in the liver. Its structure and construction are disclosed in Su (1996) Human Gene Therapy 
7:463-470. Additional AAV gene therapy vectors are described in US 5,354,678, US 5,173,414, US 
5,139,941, and US 5,252,479. 
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The gene therapy vectors of the invention also include herpes vectors. Leading and preferred examples are 
herpes simplex virus vectors containing a sequence encoding a thymidine kinase polypeptide such as those 
disclosed in US 5,288,641 and EPO 176170 (Roizman). Additional exemplary herpes simplex virus vectors 
include HFEM/ICP6-LacZ disclosed in WO95/04139 (Wistar Institute), pHSVIac described in Geller (1988) 
Science 241:1667-1669 and in WO90/09441 and WO92/07945, HSV Us3::pgC-lacZ described in Fink (1992) 
Human Gene Therapy 3:11-19 and HSV 7134,2 RH 105 and GAL4 described in EP 0453242 (Breakefield), 
and those deposited with the ATCC as accession numbers ATCC VR-977 and ATCC VR-260. 
Also contemplated are alpha virus gene therapy vectors that can be employed in this invention. Preferred 
alpha virus vectors are Sindbis viruses vectors. Togaviruses, Semliki Forest virus (ATCC VR-67; ATCC 
VR-1247), Middleberg virus (ATCC VR-370), Ross River virus (ATCC VR-373; ATCC VR-1246), 
Venezuelan equine encephalitis virus (ATCC VR923; ATCC VR-1250; ATCC VR-1249; ATCC VR-532), 
and those described in US patents 5,091,309, 5,217,879, and WO92/10578. More particularly, those alpha 
virus vectors described in US Serial No. 08/405,627, filed March 15, 1 995,W 094/21792, WO92/10578, 
WO95/07994, US 5,091,309 and US 5,217,879 are employable. Such alpha viruses may be obtained from 
depositories or collections such as the ATCC in Rockville, Maryland or isolated from known sources using 
commonly available techniques. Preferably, alphavirus vectors with reduced cytotoxicity are used (see USSN 
08/679640). 

DNA vector systems such as eukaryotic layered expression systems are also useful for expressing the nucleic 
acids of the invention. See WO95/07994 for a detailed description of eukaryotic layered expression systems, 
Preferably, the eukaryotic layered expression systems of the invention are derived from alphavirus vectors 
and most preferably from Sindbis viral vectors. 

Other viral vectors suitable for use in the present invention include those derived from poliovirus, for example 
ATCC VR-58 and those described in Evans, Nature 339 (1989) 385 and Sabin (1973) J. Biol. Standardization 
1:115; rhinovirus, for example ATCC VR-1 110 and those described in Arnold (1990) J Cell Biochem L401; 
pox viruses such as canary pox virus or vaccinia virus, for example ATCC VR-1 1 1 and ATCC VR-2010 and 
those described in Fisher-Hoch (1989) Proc Natl Acad Sci 86:317; Flexner (1989) Ann NY Acad Sci 569:86, 
Flexner (1990) Vaccine 8:17; in US 4,603,1 12 and US 4,769,330 and WO89/01973; SV40 virus, for example 
ATCC VR-305 and those described in Mulligan (1979) Nature 277:108 and Madzak (1992) J Gen Virol 
73:1533; influenza virus, for example ATCC VR-797 and recombinant influenza viruses made employing 
reverse genetics techniques as described in US 5,166,057 and in Enami (1990) Proc Natl Acad Sci 
87:3802-3805; Enami & Palese (1991) J Virol 65:271 1-2713 and Luytjes (1989) Cell 59:110, (see also 
McMichael (1983) NEJ Med 309:13, and Yap (1978) Nature 273:238 and Nature (1979) 277:108); human 
immunodeficiency virus as described in EP-0386882 and in Buchschacher (1992) J. Virol. 66:2731; measles 
virus, for example ATCC VR-67 and VR-1 247 and those described in EP-0440219; Aura virus, for example 
ATCC VR-368; Bebaru virus, for example ATCC VR-600 and ATCC VR-1240; Cabassou virus, for example 
ATCC VR-922; Chikungunya virus, for example ATCC VR-64 and ATCC VR-1 241 ; Fort Morgan Virus, for 
example ATCC VR-924; Getah virus, for example ATCC VR-369 and ATCC VR-1243; Kyzylagach virus, 
for example ATCC VR-927; Mayaro virus, for example ATCC VR-66; Mucambo virus, for example ATCC 
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VR-580 and ATCC VR-1244; Ndumu virus, for example ATCC VR-371; Pixuna virus, for example ATCC 
VR-372 and ATCC VR-1245; Tonate virus, for example ATCC VR-925; Triniti virus, for example ATCC 
VR-469; Una virus, for example ATCC VR-374; Whataroa virus, for example ATCC VR-926; Y-62-33 virus, 
for example ATCC VR-375; O'Nyong virus, Eastern encephalitis virus, for example ATCC VR-65 and ATCC 
VR-1242; Western encephalitis virus, for example ATCC VR-70, ATCC VR-1251, ATCC VR-622 and 
ATCC VR-1252; and coronavirus, for example ATCC VR-740 and those described in Hamre (1966) Proc 
SocExp BiolMed 121:190. 

Delivery of the compositions of this invention into cells is not limited to the above mentioned viral vectors. 
Other delivery methods and media may be employed such as, for example, nucleic acid expression vectors, 
polycationic condensed DNA linked or unlinked to killed adenovirus alone, for example see US Serial No. 
08/366,787, filed December 30, 1994 and Curiel (1992) Hum Gene Ther 3:147-154 ligand linked DNA, for 
example see Wu (1989) J Biol Chem 264:16985-16987, eucaryotic cell delivery vehicles cells, for example 
see US Serial No.08/240,030, filed May 9, 1994, and US Serial No. 08/404,796, deposition of 
photopolymerized hydrogel materials, hand-held gene transfer particle gun, as described in US Patent 
5,149,655, ionizing radiation as described in US5,206,I52 and in W092/1 1033, nucleic charge neutralization 
or fusion with cell membranes. Additional approaches are described in Philip (1994) Mol Cell Biol 
14:241 1-2418 and in Woffendin (1994) Proc Natl Acad Sci 91:1581 -1585. 

Particle mediated gene transfer may be employed, for example see US Serial No. 60/023,867. Briefly, the 
sequence can be inserted into conventional vectors that contain conventional control sequences for high level 
expression, and then incubated with synthetic gene transfer molecules such as polymeric DNA-binding 
cations like polylysine, protamine, and albumin, linked to cell targeting ligands such as asialoorosomucoid, as 
described in Wu & Wu (1987) J. Biol. Chem. 262:4429-4432, insulin as described in Hucked (1990) Biochem 
Pharmacol 40:253-263, galactose as described in Plank (1992) Bioconjugate Chem 3:533-539, lactose or 
transferrin. 

Naked DNA may also be employed. Exemplary naked DNA introduction methods are described in WO 
90/11092 and US 5,580,859. Uptake efficiency may be improved using biodegradable latex beads. DNA 
coated latex beads are efficiently transported into cells after endocytosis initiation by the beads. The method 
may be improved further by treatment of the beads to increase hydrophobicity and thereby facilitate 
disruption of the endosome and release of the DNA into the cytoplasm. 

Liposomes that can act as gene delivery vehicles are described in US 5,422,120, W095/13796, W094/23697, 
W 091/14445 and EP-524,968. As described in USSN. 60/023,867, on non-viral delivery, the nucleic acid 
sequences encoding a polypeptide can be inserted into conventional vectors that contain conventional control 
sequences for high level expression, and then be incubated with synthetic gene transfer molecules such as 
polymeric DNA-binding cations like polylysine, protamine, and albumin, linked to cell targeting ligands such 
as asialoorosomucoid, insulin, galactose, lactose, or transferrin. Other delivery systems include the use of 
liposomes to encapsulate DNA comprising the gene under the control of a variety of tissue-specific or 
ubiquitously-active promoters. Further non-viral delivery suitable for use includes mechanical delivery 
systems such as the approach described in Woffendin et al (1994) Proc. Natl. Acad. Sci. USA 
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91(24):! 1581-1 1585. Moreover, the coding sequence and the product of expression of such can be delivered 
through deposition of photopolymerized hydrogel materials. Other conventional methods for gene delivery 
that can be used for delivery of the coding sequence include, for example, use of hand-held gene transfer 
particle gun, as described in US 5,149,655; use of ionizing radiation for activating transferred gene, as 
described in US 5,206,152 and W092/1 1033 

Exemplary liposome and polycationic gene delivery vehicles are those described in US 5,422,120 and 
4,762,915; in WO 95/13796; W094/23697; and W091/14445; in EP-0524968; and in Stryer, Biochemistry, 
pages 236-240 (1975) W.H. Freeman, San Francisco; Szoka (1980) Biochem Biophys Acta 600:1; Bayer 
(1979) Biochem Biophys Acta 550:464; Rivnay (1987) Meth Enzymol 149:1 19; Wang (1987) Proc Natl Acad 
Sci 84:7851 ; Plant (1989) Anal Biochem 176:420. 

A polynucleotide composition can comprises therapeutically effective amount of a gene therapy vehicle, as 
the term is defined above. For purposes of the present invention, an effective dose will be from about 0.01 
mg/ kg to 50 mg/kg or 0.05 mg/kg to about 10 mg/kg of the DNA constructs in the individual to which it is 
administered. 
Delivery Methods 

Once formulated, the polynucleotide compositions of the invention can be administered (1) directly to the 
subject; (2) delivered ex vivo, to cells derived from the subject; or (3) in vitro for expression of recombinant 
proteins. The subjects to be treated can be mammals or birds. Also, human subjects can be treated. 
Direct delivery of the compositions will generally be accomplished by injection, either subcutaneously, 
intraperitoneally, intravenously or intramuscularly or delivered to the interstitial space of a tissue. The 
compositions can also be administered into a lesion. Other modes of administration include oral and 
pulmonary administration, suppositories, and transdermal or transcutaneous applications {e.g., see 
WO98/20734), needles, and gene guns or hyposprays. Dosage treatment may be a single dose schedule or a 
multiple dose schedule. 

Methods for the ex vivo delivery and reimplantation of transformed cells into a subject are known in the art 
and described in e.g., W 093/1 4778. Examples of cells useful in ex vivo applications include, for example, 
stem cells, particularly hematopoetic, lymph cells, macrophages, dendritic cells, or tumor cells. 
Generally, delivery of nucleic acids for both ex vivo and in vitro applications can be accomplished by the 
following procedures, for example, dextran-mediated transfection, calcium phosphate precipitation, polybrene 
mediated transfection, protoplast fusion, electroporation, encapsulation of the polynucleotide(s) in liposomes, 
and direct microinjection of the DNA into nuclei, all well known in the art. 
Polynucleotide and polypeptide pharmaceutical compositions 

In addition to the pharmaceutical^ acceptable carriers and salts described above, the following additional 
agents can be used with polynucleotide and/or polypeptide compositions. 
A. Polypeptides 

One example are polypeptides which include, without limitation: asioloorosomucoid (ASOR); transferrin; 
asialoglycoproteins; antibodies; antibody fragments; ferritin; interleukins; interferons, granulocyte, 
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macrophage colony stimulating factor (GM-CSF), granulocyte colony stimulating factor (G-CSF), 
macrophage colony stimulating factor (M-CSF), stem cell factor and erythropoietin. Viral antigens, such as 
envelope proteins, can also be used. Also, proteins from other invasive organisms, such as the 17 amino acid 
peptide from the circumsporozoite protein of Plasmodium falciparum known as R II. 

B. Hormones, Vitamins, etc. 

Other groups that can be included are, for example: hormones, steroids, androgens, estrogens, thyroid 
hormone, or vitamins, folic acid. 

C. Polvalkvlenes. Polysaccharides, etc. 

Also, polyalkylene glycol can be included with the desired polynucleotides/polypeptides. In a preferred 
embodiment, the polyalkylene glycol is polyethlylene glycol. In addition, mono-, di-, or polysaccharides can 
be included. In a preferred embodiment of this aspect, the polysaccharide is dextran or DEAE-dextran. Also, 
chitosan and poly(lactide-co-glycolide) 

D . Lipids, and Liposomes 

The desired polynucleotide/polypeptide can also be encapsulated in lipids or packaged in liposomes prior to 
delivery to the subject or to cells derived therefrom. 

Lipid encapsulation is generally accomplished using liposomes which are able to stably bind or entrap and 
retain nucleic acid. The ratio of condensed polynucleotide to lipid preparation can vary but will generally be 
around 1:1 (mg DNA:micromoles lipid), or more of lipid. For a review of the use of liposomes as carriers for 
delivery of nucleic acids, see, Hug and Sleight (1991) Biochim. Biophys. Acta. 1097:1-17; Straubinger (1 983) 
Meth. Enzymol. 101:512-527. 

Liposomal preparations for use in the present invention include cationic (positively charged), anionic 
(negatively charged) and neutral preparations. Cationic liposomes have been shown to mediate intracellular 
delivery of plasmid DNA (Feigner (1987) Proc. Natl. Acad. Sci. USA 84:7413-7416); mRNA (Malone (1989) 
Proc. Natl. Acad. Sci. USA 86:6077-6081); and purified transcription factors (Debs (1990) J. Biol. Chem. 
265:10189-10192), in functional form. 

Cationic liposomes are readily available. For example, N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium 
(DOTMA) liposomes are available under the trademark Lipofectin, from GIBCO BRL, Grand Island, NY. 
(See, also, Feigner supra). Other commercially available liposomes include transfectace (DDAB/DOPE) and 
DOTAP/DOPE (Boerhinger). Other cationic liposomes can be prepared from readily available materials using 
techniques well known in the art. See, e.g., Szoka (1978) Proc. Natl. Acad. Sci. USA 75:4194-4198; 
WO90/1 1092 for a description of the synthesis of DOTAP 
(1 ,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. 

Similarly, anionic and neutral liposomes are readily available, such as from Avanti Polar Lipids 
(Birmingham, AL), or can be easily prepared using readily available materials. Such materials include 
phosphatidyl choline, cholesterol, phosphatidyl ethanolamine, dio leoy lpho sphatid yl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoy Iphoshatidyl ethanolamine (DOPE), among others. These 
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materials can also be mixed with the DOTMA and DOTAP starting materials in appropriate ratios. Methods 
for making liposomes using these materials are well known in the art. 

The liposomes can comprise multilammelar vesicles (MLVs), small unilamellar vesicles (SUVs), or large 
unilamellar vesicles (LUVs). The various liposome-nucleic acid complexes are prepared using methods 
known in the art. See e.g., Straubinger (1983) Meth. Immunol. 101:512-527; Szoka (1 978) Proc. Natl. Acad. 
Sci. USA 75:4194-4198; Papahadjopoulos (1975) Biochim. Biophys. Acta 394:483; Wilson (1 979) Cell 
17:77); Deamer & Bangham (1976) Biochim. Biophys. Acta 443:629; Ostro (1977) Biochem. Biophys. Res. 
Commun. 76:836; Fraley (1979) Proc. Natl. Acad. Sci. USA 76:3348); Enoch & Strittmatter (1979) Proc. 
Natl. Acad. Sci. USA 76:145; Fraley (1980) /. Biol. Chem. (1980) 255:10431; Szoka & Papahadjopoulos 
(1 978) Proc. Natl. Acad. Sci. USA 75:145; and Schaefer-Ridder (1982) Science 215:166. 
E. Lipoproteins 

In addition, lipoproteins can be included with the polynucleotide/polypeptide to be delivered. Examples of 
lipoproteins to be utilized include: chylomicrons, HDL, IDL, LDL, and VLDL. Mutants, fragments, or 
fusions of these proteins can also be used. Also, modifications of naturally occurring lipoproteins can be used, 
such as acetylated LDL. These lipoproteins can target the delivery of polynucleotides to cells expressing 
lipoprotein receptors. Preferably, if lipoproteins are including with the polynucleotide to be delivered, no 
other targeting ligand is included in the composition. 

Naturally occurring lipoproteins comprise a lipid and a protein portion. The protein portion are known as 
apoproteins. At the present, apoproteins A, B, C, D, and E have been isolated and identified. At least two of 
these contain several proteins, designated by Roman numerals, Al, All, AIV; CI, C1I, CM. 
A lipoprotein can comprise more than one apoprotein. For example, naturally occurring chylomicrons 
comprises of A, B, C, and E, over time these lipoproteins lose A and acquire C and E apoproteins. VLDL 
comprises A, B, C, and E apoproteins, LDL comprises apoprotein B; and HDL comprises apoproteins A, C, 
and E. 

The amino acid of these apoproteins are known and are described in, for example, Breslow (1985) Annu Rev. 
Biochem 54:699; Law (1986) Adv. Exp Med. Biol. 151:162; Chen (1986) J Biol Chem 261:12918; Kane 
(1980) Proc Natl Acad Sci USA 77:2465; and Utermann (1984) Hum Genet 65:232. 
Lipoproteins contain a variety of lipids including, triglycerides, cholesterol (free and esters), and 
phospholipids. The composition of the lipids varies in naturally occurring lipoproteins. For example, 
chylomicrons comprise mainly triglycerides. A more detailed description of the lipid content of naturally 
occurring lipoproteins can be found, for example, in Meth. Enzymol. 128 (1986). The composition of the 
lipids are chosen to aid in conformation of the apoprotein for receptor binding activity. The composition of 
lipids can also be chosen to facilitate hydrophobic interaction and association with the polynucleotide binding 
molecule. 

Naturally occurring lipoproteins can be isolated from serum by ultracentrifugation, for instance. Such 
methods are described in Meth. Enzymol. {supra); Pitas (1980) J. Biochem. 255:5454-5460 and Mahey (1979) 
/ Clin. Invest 64:743-750. Lipoproteins can also be produced by in vitro or recombinant methods by 
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expression of the apoprotein genes in a desired host cell. See, for example, Atkinson (1986) Annu Rev 
Biophys Chem 15:403 and Radding (1 958) Biochim Biophys Acta 30: 443. Lipoproteins can also be purchased 
from commercial suppliers, such as Biomedical Techniologies, Inc., Stoughton, Massachusetts, USA. Further 
description of lipoproteins can be found in Zuckermann et al. WO98/06437.. 
F.Polvcationic Agents 

Polycationic agents can be included, with or without lipoprotein, in a composition with the desired 
polynucleotide/polypeptide to be delivered. 

Polycationic agents, typically, exhibit a net positive charge at physiological relevant pH and are capable of 
neutralizing the electrical charge of nucleic acids to facilitate delivery to a desired location. These agents have 
both in vitro, ex vivo, and in vivo applications. Polycationic agents can be used to deliver nucleic acids to a 
living subject either intramuscularly, subcutaneously, etc. 

The following are examples of useful polypeptides as polycationic agents: polylysine, polyarginine, 
polyornithine, and protamine. Other examples include histones, protamines, human serum albumin, DNA 
binding proteins, non-histone chromosomal proteins, coat proteins from DNA viruses, such as (X174, 
transcriptional factors also contain domains that bind DNA and therefore may be useful as nucleic aid 
condensing agents. Briefly, transcriptional factors such as C/CEBP, c-jun, c-fos, AP-1, AP-2, AP-3, CPF, 
Prot-1, Sp-1, Oct- 1 , Oct-2, CREP, and TFI1D contain basic domains that bind DNA sequences. 
Organic polycationic agents include: spermine, spermidine, and purtrescine. 

The dimensions and of the physical properties of a polycationic agent can be extrapolated from the list above, 

to construct other polypeptide polycationic agents or to produce synthetic polycationic agents. 

Synthetic polycationic agents which are useful include, for example, DEAE-dextran, polybrene. LipofectinD, 

and lipofectA MINED are monomers that form polycationic complexes when combined with 

polynucleotides/polypeptides. 

lmmunodiasnostic Assays 

Meningogoccal antigens of the invention can be used in immunoassays to detect antibody levels (or, 
conversely, anti-meningococcal antibodies can be used to detect antigen levels). Immunoassays based on well 
defined, recombinant antigens can be developed to replace invasive diagnostics methods. Antibodies to 
meningococcal proteins within biological samples, including for example, blood or serum samples, can be 
detected. Design of the immunoassays is subject to a great deal of variation, and a variety of these are known 
in the art. Protocols for the immunoassay may be based, for example, upon competition, or direct reaction, or 
sandwich type assays. Protocols may also, for example, use solid supports, or may be by 
immunoprecipitation. Most assays involve the use of labeled antibody or polypeptide; the labels may be, for 
example, fluorescent, chemiluminescent, radioactive, or dye molecules. Assays which amplify the signals 
from the probe are also known; examples of which are assays which utilize biotin and avidin, and enzyme- 
labeled and mediated immunoassays, such as ELISA assays. 

Kits suitable for immunodiagnosis and containing the appropriate labeled reagents are constructed by 
packaging the appropriate materials, including the compositions of the invention, in suitable containers, along 
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with the remaining reagents and materials (for example, suitable buffers, salt solutions, etc.) required for the 
conduct of the assay, as well as suitable set of assay instructions. 
Nucleic Acid Hybridisation 

"Hybridization" refers to the association of two nucleic acid sequences to one another by hydrogen bonding. 
Typically, one sequence will be fixed to a solid support and the other will be free in solution. Then, the two 
sequences will be placed in contact with one another under conditions that favor hydrogen bonding. Factors 
that affect this bonding include: the type and volume of solvent; reaction temperature; time of hybridization; 
agitation; agents to block the non-specific attachment of the liquid phase sequence to the solid support 
(Denhardt's reagent or BLOTTO); concentration of the sequences; use of compounds to increase the rate of 
association of sequences (dextran sulfate or polyethylene glycol); and the stringency of the washing 
conditions following hybridization. See Sambrook et al. [supra] Volume 2, chapter 9, pages 9.47 to 9.57. 
"Stringency" refers to conditions in a hybridization reaction that favor association of very similar sequences 
over sequences that differ. For example, the combination of temperature and salt concentration should be 
chosen that is approximately 120 to 200DC below the calculated Tm of the hybrid under study. The 
temperature and salt conditions can often be determined empirically in preliminary experiments in which 
samples of genomic DNA immobilized on filters are hybridized to the sequence of interest and then washed 
under conditions of different stringencies. See Sambrook et al. at page 9.50. 

Variables to consider when performing, forexample, a Southern blot are (1) the complexity of the DNA being 
blotted and (2) the homology between the probe and the sequences being detected. The total amount of the 
fragment(s) to be studied can vary a magnitude of 10, from 0.1 to lug for a plasmid or phage digest to 10' 9 to 
10" 8 g for a single copy gene in a highly complex eukaryotic genome. For lower complexity polynucleotides, 
substantially shorter blotting, hybridization, and exposure times, a smaller amount of starting polynucleotides, 
and lower specific activity of probes can be used. For example, a single-copy yeast gene can be detected with 
an exposure time of only 1 hour starting with I ug of yeast DNA, blotting for two hours, and hybridizing for 
4-8 hours with a probe of 10 8 cpm/ug. For a single-copy mammalian gene a conservative approach would 
start with 10 ug of DNA, blot overnight, and hybridize overnight in the presence of 10% dextran sulfate using 
a probe of greater than I0 8 cpm/ug, resulting in an exposure time of -24 hours. 

Several factors can affect the melting temperature (Tm) of a DNA-DNA hybrid between the probe and the 
fragment of interest, and consequently, the appropriate conditions for hybridization and washing. In many 
cases the probe is not 100% homologous to the fragment. Other commonly encountered variables include the 
length and total G+C content of the hybridizing sequences and the ionic strength and formamide content of 
the hybridization buffer. The effects of all of these factors can be approximated by a single equation: 

Tm= 81 + 16.6(logi 0 Ci) + 0.4[%(G + C)]-0.6(%formamide) - 600/n-l .5(% mismatch), 
where Ci is the salt concentration (monovalent ions) and n is the length of the hybrid in base pairs (slightly 
modified from Meinkoth & Wahl (1984) Anal. Biochem. 138:267-284). 

In designing a hybridization experiment, some factors affecting nucleic acid hybridization can be 
conveniently altered. The temperature of the hybridization and washes and the salt concentration during the 
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washes are the simplest to adjust. As the temperature of the hybridization increases (i.e., stringency), it 
becomes less likely for hybridization to occur between strands that are nonhomologous, and as a result, 
background decreases. If the radiolabeled probe is not completely homologous with the immobilized fragment 
(as is frequently the case in gene family and interspecies hybridization experiments), the hybridization 
temperature must be reduced, and background will increase. The temperature of the washes affects the 
intensity of the hybridizing band and the degree of background in a similar manner. The stringency of the 
washes is also increased with decreasing salt concentrations. 

In general, convenient hybridization temperatures in the presence of 50% formamide are 42 DC for a probe 
with is 95% to 100% homologous to the target fragment, 37DCfor90%to 95% homology, and 32DCfor 
85% to 90% homology. For lower homologies, formamide content should be lowered and temperature 
adjusted accordingly, using the equation above. If the homology between the probe and the target fragment 
are not known, the simplest approach is to start with both hybridization and wash conditions which are 
nonstringent. If non-specific bands or high background are observed after autoradiography, the filter can be 
washed at high stringency and reexposed. If the time required for exposure makes this approach impractical, 
several hybridization and/or washing stringencies should be tested in parallel. 
Nucleic Acid Probe Assays 

Methods such as PCR, branched DNA probe assays, or blotting techniques utilizing nucleic acid probes 
according to the invention can determine the presence of cDNA or mRNA. A probe is said to "hybridize" 
with a sequence of the invention if it can form a duplex or double stranded complex, which is stable enough 
to be detected. 

The nucleic acid probes will hybridize to the meningococcal nucleotide sequences of the invention (including 
both sense and antisense strands). Though many different nucleotide sequences will encode the amino acid 
sequence, the native meningococcal sequence is preferred because it is the actual sequence present in cells. 
mRNA represents a coding sequence and so a probe should be complementary to the coding sequence; single- 
stranded cDNA is complementary to mRNA, and so a cDNA probe should be complementary to the non- 
coding sequence. 

The probe sequence need not be identical to the meningococcal sequence (or its complement) — some 
variation in the sequence and length can lead to increased assay sensitivity if the nucleic acid probe can form 
a duplex with target nucleotides, which can be detected. Also, the nucleic acid probe can include additional 
nucleotides to stabilize the formed duplex. Additional meningococcal sequence may also be helpful as a label 
to detect the formed duplex. For example, a non-complementary nucleotide sequence may be attached to the 
5' end of the probe, with the remainder of the probe sequence being complementary to a meningococcal 
sequence. Alternatively, non-complementary bases or longer sequences can be interspersed into the probe, 
provided that the probe sequence has sufficient complementarity with the a meningococcal sequence in order 
to hybridize therewith and thereby form a duplex which can be detected. 

The exact length and sequence of the probe will depend on the hybridization conditions, such as temperature, 
salt condition and the like. For example, for diagnostic applications, depending on the complexity of the 
analyte sequence, the nucleic acid probe typically contains at least 10-20 nucleotides, preferably 15-25, and 
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more preferably at least 30 nucleotides, although it may be shorter than this. Short primers generally require 
cooler temperatures to form sufficiently stable hybrid complexes with the template. 

Probes may be produced by synthetic procedures, such as the triester method of M atteucci et al. [J. Am. 
Chem. Soc. (1981) 103:3 1 85], or according to Urdea et al. [Proc. Natl. Acad. Sci. USA (1983) 80: 7461], or 
using commercially available automated oligonucleotide synthesizers. 

The chemical nature of the probe can be selected according to preference. For certain applications, DNA or 
RNA are appropriate. For other applications, modifications may be incorporated e.g., backbone modifications, 
such as phosphorothioates or methylphosphonates, can be used to increase in vivo half-life, alter RNA 
affinity, increase nuclease resistance etc. [e.g., see Agrawal & Iyer (1995) Curr Opin Biotechnol 6:12-19; 
Agrawal (1996) T1BTECH 14:376-387]; analogues such as peptide nucleic acids may also be used [e.g., see 
Corey (1997) TIBTECH 15:224-229; Buchardt et al. (1993) T1BTECH 1 1:384-386]. 

Alternatively, the polymerase chain reaction (PCR) is another well-known means for detecting small amounts 
of target nucleic acids. The assay is described in: Mullis et al. [Meth. Eniymol. (1987) 1 55: 335-350]; US 
patents 4,683,195 and 4,683,202. Two "primer" nucleotides hybridize with the target nucleic acids and are 
used to prime the reaction. The primers can comprise sequence that does not hybridize to the sequence of the 
amplification target (or its complement) to aid with duplex stability or, for example, to incorporate a 
convenient restriction site. Typically, such sequence will flank the desired meningococcal sequence. 
A thermostable polymerase creates copies of target nucleic acids from the primers using the original target 
nucleic acids as a template. After a threshold amount of target nucleic acids are generated by the polymerase, 
they can be detected by more traditional methods, such as Southern blots. When using the Southern blot 
method, the labelled probe will hybridize to the meningococcal sequence (or its complement). 
Also, mRNA or cDNA can be detected by traditional blotting techniques described in Sambrook et al [supra]. 
mRNA, or cDNA generated from mRNA using a polymerase enzyme, can be purified and separated using gel 
electrophoresis. The nucleic acids on the gel are then blotted onto a solid support, such as nitrocellulose. The 
solid support is exposed to a labelled probe and then washed to remove any unhybridized probe. Next, the 
duplexes containing the labeled probe are detected. Typically, the probe is labelled with a radioactive moiety. 

MODES FOR CARRYING OUT THE INVENTION - PREFERRED FRAGMENTS 

The protein sequences disclosed in the International Applications have been, inter alia, 
subjected to computer analysis to predict antigenic peptide fragments within the full-length 
proteins. Three algorithms have been used in this analysis: 

• AMPHI This program has been used to predict T-cell epitopes [Gao et al. (1989) J. 
Immunol. 143:3007; Roberts et al. (1996) AIDS Res Hum Retrovir 12:593; Quakyi et al. 
(1992) Scand J Immunol suppl.ll:9] and is available in the Protean package of 
DNASTAR, Inc. (1228 South Park Street, Madison, Wisconsin 53715 USA). 
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• ANTIGENIC INDEX as disclosed by Jameson & Wolf (1988) The antigenic index: a 
novel algorithm for predicting antigenic determinants. CABIOS, 4:181:186 

• HYDROPHILICITY as disclosed by Hopp & Woods (1981) Prediction of protein 
antigenic determinants from amino acid sequences. PNAS, 78:3824-3828 

The three algorithms often identify the same fragments. Such multiply-identified fragments 
are particularly preferred. The algorithms often identify overlapping fragments (e.g., for 
antigen "013", AMPHI identifies aa 42-46, and Antigenic Index identifies aa 39-45). The 
invention explicitly includes fragments resulting from a combination of these overlapping 
fragments (e.g., the fragment from residue 39 to residue 46, in the case of "013"). Fragments 
separated by a single amino acid are also often identified (e.g., for "018-2", antigenic index 
identifies aa 19-23 and 25-41). The invention also includes fragments spanning the two 
extremes of such "adjacent" fragments (e.g., 19-41 for "081-2"). The Example provides 
preferred antigenic fragments of the proteins disclosed in the International Applications. 

Example 1 - Preferred Antigenic Protein Fragments 

The following amino acid sequences in Table 1 are identified by titles indicating the number 
assigned to the particular open reading frame (ORF), consistent with those designated in the 
International Applications. The titles are of the following form: [no prefix, g, or a] [#], where 
"no prefix" means a sequence from N. meningitidis serotype B, "a" means a sequence from N. 
meningitidis serotype A, and "g" means a sequence from N. gonorrhoeae; and "#" means the 
number assigned to that open reading frame (ORF). For example, "127" refers to an 
N. meningitidis B amino acid sequence, ORF number 127. The presence of a suffix or "-2" 
to these titles indicates an additional sequence found for that particular ORF. Thus, for 
example, "al2-2" refers to an N. meningitidis A amino acid sequence, ORF number 12, which 
is another sequence found for ORF 12 in addition to the originally designated ORF 12 and 
ORF 12-1. Each amino acid sequence is preceded by the beginning amino acid position 
number and followed by the ending amino acid position number. 

Table 1 

012-1 

AMPHI Regions - AMPHI 

19-LysLeuLeuGluGlnLeuMetArgPheLeuGlnPheLeuSerGluPheLeuPheAlaLeuPheArgIle-41 

48-ArgAlaLeuLysPheAlaArgArg-55 

90-AsnPheIleArgHisThr-95 

13 3-HisAlaAlaArgThrPhe-138 
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160 -GlnGlyPheTyrGlyVal- 1 6 5 

179 -GlyPheLeuArgPheGlyArgPheLeuProThrLeuLeuGlnThrLeu- 194 
Antigenic Index - Jameson-Wolf 

42-PheThrHisLysSerAsnArgAlaLeuLysPheAlaArgArgHisHis-57 

77-HisThrHisArgThrAspAsnArgLysArgSerGlySerAsnPhe-91 

93-ArgHisThrArgHis-97 

101-AlaAlaArgArgHisLeuIleAspGlyAspGlyGlnArgAsn-114 

120- ThrXxxLysLeuArgSerArgGlnThr-128 
137-ThrPheGlnSerGluGlnAsnLeu-144 

147-ArgLeuGlyAsnGlnLysHisArgArgAsnLeuMetThrGln-160 
173-IleGlnHisLysLysAlaGly-17 9 

Hydrophilic Regions - Hopp-Woods 
45-LysSerAsnArgAlaLeuLysPheAlaArgArgHisHis-57 
7 7 -Hi sThrHisArgThr AspAsnArgLysArgSerGly- 8 8 
101-AlaAlaArgArgHisLeuIleAspGlyAspGlyGlnArg-113 

121- XxxLysLeuArgSerArgGln-127 
149-GlyAsnGlnLysHisArgArgAsnLeu-157 
173-IleGlnHisLysLysAlaGly-179 



013 

AMPHI Regions - AMPHI 
42 -AspSerTyrThr Phe - 4 6 

Antigenic Index - Jameson-Wolf 

17-LysSerGluArgXxxSerGlyGlyAsnMetValProArgProSerProPheLeuPro-35 
3 9 -ThrG InLeuAspS erTyrThr- 4 5 

58-GluAlaAlaAlaGlnLysGlnProLysThrArgAlaValGly-71 
91-ArgSerGlyXxxLysIle-9 6 

Hydrophilic Regions - Hopp-Woods 

17- LysSerGluArgXxxSerGly-23 

58-GluAlaAlaAlaGlnLysGlnProLysThrArgAlaValGly-71 
015-2 

AMPHI Regions - AMPHI 

33-GluLysProLeuAlaGlyPheTrpLysAlaLeuProHis-45 
107-MetCysCysValAlaCysIleVal-114 

Antigenic Index - Jameson-Wolf 
2 9 -TrpLysAsnProGluLysProLeu- 3 6 
90-MetArgAlaArgProArgSerThrLys-98 

Hydrophilic Regions - Hopp-Woods 
31-AsnProGluLysProLeu-3 6 
90-MetArgAlaArgProArgSerThrLys-98 

018- 2 

AMPHI Regions - AMPHI 
6-IleGlnHisLeuArg-10 
180-HisGlyCysGlnHisIlePhe-186 



Antigenic Index - James on- Wo If 
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l-MetValGluArgHisIleGln-7 

9-LeuArgAsnGlyHis-13 

19-ProSerGlnGlnVal-23 

25-GlnMetPheGlyGlyArgAlaTyrAspPheArgAlaAspLysAlaAlaGly-41 
67-TyrPheAlaAspAspLysPhe-73 

7 8 - LeuArgGlyAsnLeuArg- 8 3 

85-PheGlnThrAspLysAlaAspLeuArgThrGlyLysHisHisAlaAspGlyAlaAlaPro-104 
106-ThrAlaAlaAspIleArgValAlaAla-114 

12 9 -GlnGlnArgGlnLeuVal- 1 3 4 

137-1 leAlaCysAspGluAspMet ArgAsnThrGlyLeuHi s - 14 9 
151-GlnArgValGlyAsnArgTyrAla-158 

Hydrophillc Regions - Hopp-Woods 

l-MetValGluArgHisIleGln-7 

3 0-ArgAlaTyrAspPheArgAlaAspLysAlaAla-40 

6 7 -Tyr PheAlaAspAspLys Phe- 7 3 

85-PheGlnThrAspLysAlaAspLeuArgThrGlyLysHisHisAlaAspGlyAlaAla-103 
106-ThrAlaAlaAspIleArgValAlaAla-114 

13 7-1 leAlaCysAspGluAspMetArgAsn- 145 

019-2 

AMPHI Regions - AMPHI 
33-ProAlaAspAsnIleGlu-3 8 

60-AspTyrGlyGlyTyrProSerAl aLeuAspAla-7 0 

8 0 -AlaAlaTyrLeuGluAsnAlaGlyAsp-8 8 
90-AlaMetAlaGluAsnValArgAsnGluTrpLeuLysSer-102 

142-AlaAlaGluLeuValLysAsnThrGlyLysLeuProSerGlyCysThrLysLeuLeuGluGlnAlaAlaAla 
Ser-166 

173 - AspAl aTrpArgAr gVa 1 Ar g - 17 9 

193-LeuAlaAlaAlaLeuGlySerProPheAspGlyGlyThrGlnGly-207 

215-AsnValIleGlyLysGluAlaArgLysSer-224 

22 9-AlaLeuLeuSerGluMet-23 4 

259 -AsnValProAlaAlaLeuAspTyrTyrGly- 268 

292-ArgArgTrpAspGluLeuAlaSerValIleSerHisMetProGluLysLeuGlnLys-310 

329-GlnGluAlaGluLysLeuTyrLysGlnAla-33 8 

367-AlaGlyLysAsnSerValArgArgMetAlaGlu-377 

451-ArgTyrIleSerPro-455 

495-GlnGlyLeuMetGlnValMet-501 

582-ArgAspTyrValLysLysValMet-589 

Antigenic Index - Jameson-Wolf 
22-SerSerThrAs nThr - 2 6 

28-ProAlaGlyLysThrProAlaAspAsnIleGluThrAlaAspLeuSerAlaSerValProThrArgProAlaG 

luProGluArgLysThrLeuAlaAspTyrGlyGlyTyrProSerAla-67 

69-AspAlaValLysGlnLysAsnAspAla-77 

85-AsnAlaGlyAspSerAlaMet-91 

103-LeuGlyAlaArgArgGln-10 8 

115-GluTyrAlaLysLeuGluProAlaGlyArgAlaGlnGluValGluCysTyrAlaAspSerSerArgAsnAsp 

TyrThrArgAlaAlaGluLeuValLysAsnThrGlyLysLeuProSerGlyCys-156 

1 6 7 -GlyLeuLeuAspGlyAsnAspAlaTrpArgArgValArgGly- 180 

182 -LeuAlaGlyArgGlnThrThr AspAl aArgAsn- 192 

199-SerProPheAspGlyGlyThrGlnGlySerArgGluTyr-211 

217-IleGlyLysGluAlaArgLysSerProAsnAla-227 

232-SerGluMetGluSerGlyLeuSerLeuGluGlnArgSer-244 

254-GlnSerGlnAsnLeu-2 58 
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2 6 6 -TyrTyrGlyLysValAlaAspArgArgGlnLeuThrAspAspGlnl le- 2 8 1 

2 8 7 - Al aAl aLeuAr gAl aAr gArgTrpAspG lu - 2 9 6 

3 04-MetProGluLysLeuGlnLysSerProThr-313 

32 0-ArgSerArgAlaAlaThrGlyAsnThrGlnGluAlaGluLysLeuTyrLys-336 

33 9 -AlaAlaThrGlyArgAsn- 3 4 4 

3 50-AlaGlyGluGluLeuGlyArgLysIleAspThrArgAsnAsnValProAspAlaGlyLysAsnSerValArg 
ArgMetAlaGluAspGlyAlaValLysArg-3 83 

3 89-GlnAsnSerGlnSerAlaGlyAspAlaLysMetArgArgGlnAlaGlnAla-405 

4 0 9 - PheAlaThrArgGlyPheAspGluAspLysLeuLeu- 42 0 
43 8-SerAlaGluArgThrAspArgLysLeuAsnTyr-448 

4 5 4 - Ser Pr oPheLys AspThrVa Hle-461 
464-AlaGlnAsnValAsnValAspProAla-472 
47 8-IleArgGlnGluSerArgPhe-484 

4 88-AlaGlnSerArgValGlyAla-494 
504-ThrAlaArgGluIleAlaGly-510 

52 0-TyrThrAlaAspGlyAsnIleArgMetGly-529 

53 5-AspThrLysArgArgLeuGlnAsnAsnGluVal-545 

5 50-GlyTyrAsnAlaGlyProGlyArgAlaArgArgTrpGlnAlaAspThrProLeuGlu-568 
5 7 9 - SerGluThrArgAspTyrValLys - 5 8 6 
606-LeuLysGlnArgMet-610 

Hydrophilic Regions - Hopp-Woods 

3 0-GlyLysThrProAlaAspAsnIleGluThrAlaAspLeu-42 

46-ValProThrArgProAIaGluProGluArgLysThrLeuAla-59 

69-AspAlaValLysGlnLysAsnAspAla-77 

8 5-AsnAlaGlyAspSerAlaMet-91 

1 0 3 - LeuG lyAl a Ar gAr gG 1 n - 1 0 8 

115-GluTyrAlaLysLeuGluProAlaGlyArgAlaGlnGluValGluCysTyrAlaAspSerSerArgAsnAsp 

TyrThrArgAlaAlaGluLeuValLysAsnThrGlyLysLeuProSerGlyCys-15 6 

170 -AspGlyAsnAspAlaTrpArgArgValArgGly-1 8 0 

185-ArgGlnThrThrAspAlaArgAsn-192 

2 01-PheAspGlyGlyThrGlnGlySerArgGlu-210 

217-IleGlyLysGluAlaArgLysSerProAsn-226 

232-SerGluMetGluSer-23 6 

23 8-LeuSerLeuGluGlnArgSer-2 44 

270 -ValAlaAspArgArgGlnLeuThrAspAspGlnlle- 2 8 1 

2 87-AlaAlaLeuArgAlaArgArgTrpAspGlu-296 

3 04-MetProGluLysLeuGlnLys-310 
3 2 0 - Ar gS er ArgAlaAl aThr - 3 2 5 

3 27-AsnThrGlnGluAlaGluLysLeuTyrLys-336 

3 50-AlaGlyGluGluLeuGlyArgLysIleAspThrArgAsnAsnValProAspAlaGlyLysAsnSerValArg 
ArgMet AlaGluAspGlyAlaValLysArg- 383 

3 92-GlnSerAlaGlyAspAlaLysMetArgArgGlnAlaGlnAla-405 

4 1 1 - ThrAr gG ly PheAspGluAspLy sLeuLeu- 42 0 

43 8-SerAlaGluArgThrAspArgLysLeu-446 

478-IleArgGlnGluSerArgPhe-484 

504-ThrAlaArgGluIleAlaGly-510 

535 - AspThr Ly sArgAr gLeuGlnAsn- 542 

554-GlyProGlyArgAlaArgArgTrpGlnAla-563 

579-SerGl uThr Ar gAspTy r Va 1 Ly s - 5 8 6 

606-LeuLysGlnArgMet-610 

023 

AMFHI Regions - AMPHI 
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42-LysGluTyrSerAlaTrpGlnAlaPhePheSerGlnThrTrpValLysValPheThrGlnValSerPheIleA 

laValPheLeuHisAlaTrpValGly-74 

7 7 - AspLeuTrpMe t AspTyr I leLys- 8 4 

Antigenic Index - Jameson- Wo If 
1-MetValGluArgLys LeuThr - 7 
40-LeuProLysGluTyrSer-45 

Hydrophilic Regions - Hopp-Woods 
1 -MetVa lGluArgLysLeuThr- 7 

025-2 

AMPHI Regions - AMPHI 

9-AlaAlaCysThrAlaValAlaAlaLeuLeuGlyGlyCysAla-22 

3 6-MetGlnAspAlaProSerSerAlaValTyrAsnAsnProTyrGlyAla-51 

12 6-AspPheArgAlaTrpAsnGlyMetThrAsp-13 5 

140-IleGlyGlnIleValLysVal-146 

2 06-AspPheArgAlaTrpAsnGlyMetThrAspAsnMet-217 

219-SerIleGlyGlnIleValLysVal-22 6 

248-AlaValGlnThrProValLysProAlaAla-257 

2 61-ValGlnSerAlaProGlnPro-267 

2 90-SerGlyThrArgSer-2 94 

3 07 -LysValValAlaAspPhe- 312 

3 43 -GlyLeuArgGlyTyrGlyAsn-349 

Antigenic Index - Jameson-Wolf 

22-AlaThrGlnGlnPro-26 

3 3 -AsnSerGlyMetGlnAspAlaProSerSer-42 

52-ThrProTyrSerProAlaProAlaGlyAspAlaProTyr-64 

108-ValArgGlyAspThr-112 

115-AsnIleSerLysArgTyrHisIleSerGlnAspAspPheArgAla-129 

131 -AsnGlyMe tThr AspAsnThrLeu- 1 3 8 

144-ValLysValLysProAlaGly-150 

157-AlaAlaValLysSerArgProAlaVal-165 

170-GlnProProValGln-174 

188-ValArgGlyAspThr-192 

195-AsnIleSerLysArgTyrHisIleSerGlnAspAspPheArgAla-209 
211 -AsnGlyMetThrAspAsnMetLeu- 2 1 8 
224-ValLysValLysProAlaGly-23 0 

232-AlaAlaProLysThrAlaAlaValGluSerArgProAlaValPro-246 
252-ProValLysProAlaAlaGlnProProValGlnSerAlaProGlnPro-267 

2 7 0 - Pr oAl aAl aGluAsnLy s Al aVal Pro - 2 7 8 

280-ProAlaProGlnSerProAlaAlaSerProSerGlyThrArgSerValGly-29 6 

3 02-ArgProThrGlnGlyLysValValAlaAspPheGlyGlyAsnAsnLysGlyValAsp-320 
333-AlaAspGlyLysVal-3 37 

3 4 2 - S erGlyLeuArgGlyTyrGly- 348 
3 63-TyrGlyHisAsnGln-3 67 

370 -LeuValGlyGluGlyGlnGlnValLysArgGlyGlnGln- 3 82 

387 -GlyAsnThrAspAlaSerArgThrGlnLeu-3 9 6 

39 8-PheGluValArgGlnAsnGlyLysProValAsnProAsnSer-411 

Hydrophilic Regions - Hopp-Woods 

3 5-GlyMetGlnAspAlaProSer-41 

108-ValArgGlyAspThr-112 

12 0-TyrHisIleSerGlnAspAspPheArg-128 
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144-ValLysValLysPro-148 

157-AlaAlaValLysSerArgProAlaVal-165 

188 -ValArgGlyAspThr- 1 9 2 

200-TyrHisIleSerGlnAspAspPheArg-208 

224-ValLysValLysPro-228 

237-AlaAlaValGluSerArgProAlaVal-245 

253-ValLysProAlaAla-2 57 

270-ProAlaAlaGluAsnLysAlaValPro-278 

290-SerGlyThrArgSer-294 

313-GlyGlyAsnAsnLysGlyValAsp-320 

333-AlaAspGlyLysVal-3 37 

373 -GluGlyGlnGlnValLysArgGlyGln-3 81 

3 89-ThrAspAlaSerArgThr-3 94 

400-ValArgGlnAsnGlyLysProValAsn-408 



031 

AMPHI Regions - AMPHI 

11-TyrSerAlaIleArgLeuPheThrGlnAlaValTlGGluPheProGlnThrAlaGluHisCysArgArgThrA 
rgAsp-3 6 

48-ArgArgProValGln-52 

Antigenic Index - Jameson-Wolf 
l-ArgLeuLysHisGlyVal-6 

25-ProGlnThrAlaGluHisCysArgArgThrArgAspGlnHisGlnGluArgArgAsnArgGlnGlyPheArgA 
rgProValGlnHisValGlyArgArgAsnGlnGlnGlnArgHisSerGlnThrCysGlyGlnSerGlyArgAsnHi 
sAlaGlnLysGlnGlnCysAlaThrArgGln-84 

Hydrophilic Regions - Hopp-Woods 

2 8-AlaGluHisCysArgArgThrArgAspGlnHisGlnGluArgArgAsnArgGlnGlyPheArgArgProVal- 
51 

54-ValGlyArgArgAsnGlnGlnGlnArgHisSerGln-65 
69-GlnSerGlyArgAsnHisAlaGlnLysGlnGlnCysAlaThrArgGln-84 

032-2 

AMPHI Regions - AMPHI 
H-LeuArgArgProLeuArgGln-17 
67-ProPheAlaAspAsnValTyrPro-74 
94-ThrAlaAlaValHisGlnPheGluGln-102 

114-ValHisGlyGlnIleGlnHisProValGlnProPheLeuArg-127 
13 4 -LeuGlyLeuLeuArgArgPheAspVal - 142 

Antigenic Index - Jameson-Wolf 

l-MetArgArgAsnVal-5 

1 0 - ValLeuArgArgProLeuArg- 1 6 

2 8-ArgAlaValProAlaGlyLysGlnGlyPhe-3 7 

41 -CysArgLeuThrGlnArgGln- 47 

57-AlaAspGlnArgHis-61 

107-HisArgGlnArgVal-lll 

13 8-ArgArgPheAspValGlyGlyArgVal-146 

160-LeuProProArgArgLysLeuAlaSerGlnArgProPheProGln-174 

Hydrophilic Regions - Hopp-Woods 

l-MetArgArgAsnVal-5 

10-ValLeuArgArgProLeuArg-16 



WO 01/31019 



PCT/IB00/01661 



-41- 

28-ArgAlaValProAlaGlyLys-3 4 

41-CysArgLeuThrGln-45 

57-AlaAspGlnArgHis-61 

107-HisArgGlnArgVal-lll 

13 8-ArgArgPheAspValGlyGly-144 

161-ProProArgArgLysLeuAlaSer-168 

033-2 

AMPHI Regions - AMPHI 

6-GlnTyrGlyGlyLeuAlaGlyPheProLysArgCysGluSerGlu-20 
64-GlyGlnAlaPheGluAlaLeuAsnCys-72 

95-ValGlyAlaLeuProLysTyrLeuAlaSerAsnValValArgAspMetHisGlyLeuLeuSerThrVal-117 
12 0-GlnThrGlyLysValLeuAspLysIleProGlyAlaMetGlu-13 3 
142-IleLysThrLeuAlaGlu-147 
157-SerLeuPheGluAsnPhe-162 

168-GlyProValAspGlyHisAsnValGluAsnLeuValAspValLeuLysAspLeuArgSerArg-18 8 
207-AlaGluAsnAspPro-211 

213-LysTyrHisAlaValAlaAsnLeuProLysGluSerAlaAla-22 6 
242-TyrThrGlnValPheGlyLys-248 

2 8 0 - PhePr oAspArgTyr PheAspVal -2 8 7 
307-LysProValValAlaIleTyrSer-314 

3 1 6 - PheLeuGlnArgAlaTyrAspGlnLeu- 324 

3 63-CysValProAsnMet-3 67 

3 9 0 - Ala Pr oAl aAlaVa lAr gTyr Pr oArgGlyThr - 4 0 0 

40 6-ValSerAspGlyMetGluThrValGlu-414 

419-IleIleArgArgGlu-423 

432-PheGlySerMetValAla-437 

453-MetArgPheValLysProIleAspGluGlu-462 

469-ArgSerHisAspArgIle-474 

489-AlaValLeuGluValLeu-494 

5 1 0 - AspThrValThrGlyHi sGly- 51 6 

518-ProLysLysLeuLeu-522 

Antigenic Index - Jameson-Wolf 
H-AlaGlyPheProLysArgCysGluSerGluTyrAspAla-23 
28-HisSerSerThrSerIle-3 3 

4 1 - AlaAlaAspLysLeuLeuGlySerAspArgArgSerVal - 5 3 

57-GlyAspGlyAlaMetThr-62 

72-CysAlaGlyAspMetAspVal-78 

85-AsnAspAsnGluMetSerIle-91 

105-AsnValValArgAspMetHisGly-112 

1 1 7 - Va 1 Ly sAl aG InThrGlyLysVa 1 LeuAspLys 1 1 ePr oGly- 1 3 0 

134-PheAlaGlnLysValGluHisLysIleLysThrLeuAlaGluGluAlaGluHisAlaLysGln-154 

165-TyrThrGlyProValAspGlyHisAsn-174 

181-ValLeuLysAspLeuArgSerArgLysGlyProGln-192 

19 8-ThrLysLysGlyAsnGlyTyrLysLeuAlaGluAsnAspProValLys-213 

22 0-LeuProLysGluSerAlaAla-2 26 

22 8-MetProSerGluLysGluProLysProAlaAlaLysProThrTyr-242 
253-ArgAlaAlaAlaAspSerArgLeu-2 60 

266-AlaMetArgGluGlySerGlyLeuValGluPheGluGlnArgPheProAspArgTyrPhe-285 

345 - ValGlyAlaAspGlyProThrHi s- 3 52 

37 0-AlaAlaProSerAspGluAsnGluCysArg-379 

39 5-ArgTyrProArgGlyThrGlyThrGlyAlaProValSerAspGlyMGtGluThrValGluIl.eGlyLysGly 

IleIleArgArgGluGlyGluLysThrAla-428 

457-LysProIleAspGluGluLeuIle-464 

467-LeuAlaArgSerHisAspArgIleValThrLeuGluGluAsnAlaGluGlnGlyGlyAlaGlyGly-48 8 
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512-ValThrGlyHisGlyAspProLysLysLeuLeuAspAspLeuGlyLeu-527 
53 0-GluAlaValGluArgArgValArg-537 
540-LeuSerAspArgAspAlaAlaAsn-547 



Hydrophilic Regions - Hopp-Woods 



13-PheProLysArgCysGluSerGluTyrAsp-2 2 



41-AlaAlaAspLysLeuLeuGlySerAspArgArgSerVal-53 



7 4 -GlyAspMetAspVal - 7 8 
85-AsnAspAsnGluMetSerIle-91 
1 0 6 - Va 1 Va lAr gAspMe tH i s - 1 1 1 
123-LysValLeuAspLysIleProGly-13 0 

13 4-PheAlaGlnLysValGluHisLysIleLysThrLeuAlaGluGluAlaGluHisAlaLysGln-154 

181-ValLeuLysAspLeuArgSerArgLysGlyPro-191 

19 8-ThrLysLysGlyAsnGly-203 

2 0 5 - Ly sLeuAlaGluAsnAspPr oVa lLy s - 2 1 3 
22 0-LeuProLysGluSerAlaAla-22 6 

22 8-MetProSerGluLysGluProLysProAlaAla-238 
253-ArgAlaAlaAlaAspSerArgLeu-260 
26 6-AlaMetArgGluGlySerGly-272 
274-ValGluPheGluGlnArgPheProAspArgTyrPhe-285 

3 7 2 - Pr oSerAspGluAsnGluCys - 3 7 8 



405-ProValSerAspGlyMetGluThrValGluIleGlyLysGlyIleIleArgArgGluGlyGluLysThrAla 
-428 



457-LysProIleAspGluGluLeuIle-464 



467-LeuAlaArgSerHisAspArgIleValThrLeuGluGluAsnAlaGluGlnGlyGly-485 



513-ThrGlyHisGlyAspProLysLysLeuLeuAsp-523 



53 0-GluAlaValGluArgArgValArg-537 
540-LeuSerAspArgAspAlaAlaAsn-547 



034-2 

AMPHI Regions - AMPHI 
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3 5-LeuAspHisAlaAla-39 

52-AsnLeuGluGlnMetArgAlaIleMetGluAlaAlaAspGln-65 

94-AlaValGluGluPheProHisIlePro-102 

152-ThrValValAsnPheSer-157 

16 8-IleGlyValLeuGlyAsnLeuGluThrGly-177 

18 6-GlyAlaValGlyLysLeuSer-192 

22 6 -Tyr Ly s PheThr Ar gPr oProThrGly- 234 

23 6-ValLeuArgIleAspArgIleLysGluIleHisGlnAlaLeu-249 

261-SerValProGlnGluTrpLeuLysValIleAsnGluTyrGlyGlyAsnIleGlyGluThrTyrGlyValPro 

ValGluGluIleValGluGlyIleLysHisGly-295 

314 -ArgArgTyrLeuAl aGluAsn- 32 0 

33 0-LeuSerLysThrIleGluAlaMetLys-3 3 8 

Antigenic Index - Jameson-Wolf 
2 0 -LeuProLysGluThrGln-2 5 
37-HisAlaAlaGluAsnSerTyrGly-44 

54-GluGlnMetArgAlaIleMetGluAlaAlaAspGlnValAsp-67 

75- SerAlaGlyAlaArgLysTyrAla-82 

10 6-HisGlnAspHisGlyAlaSerProAspValCysGlnArgSerIle-120 

129-MetAspGlySerLeuMetGluAspGlyLysThrProSerSerTyrGluTyr-145 

164-ValGluGlyGluIle-168 

173 -AsnLeuGluThrGlyGluAlaGlyGluGluAspGlyVal- 185 
191-LeuSerHisAspGln-195 
2 0 8 - Ly s AspThr G ly Va 1-212 
221-ThrSerHisGlyAla-225 

227-LysPheThrArgProProThrGlyAspValLeuArgIleAspArgIleLysGluIleHis-246 

258-GlySerSerSerValPro-263 

271-AsnGluTyrGlyGlyAsnIleGlyGlu-279 

2 87-GluIleValGluGlyIleLysHisGlyValArgLysValAsnIleAspThrAspLeuArgLeuAlaSerThr 
GlyAlaVal-313 

316-TyrLeuAlaGluAsnProSerAspPheAspProArgLysTyrLeuSer-331 
33 3-ThrIleGluAlaMetLys-33 8 

3 50-CysGluGlyGlnAlaGlyLysIleLysProValSerLeuGluLysMetAlaSerArgTyrAlaLysGlyGlu 
Leu-374 

Hydrophilic Regions - Hopp-Woods 

54-GluGlnMetArgAlaIleMetGluAlaAlaAspGlnValAsp-67 

76- AlaGlyAlaArgLysTyrAla-82 
108-AspHisGlyAlaSerProAspValCysGln-117 
132-SerLeuMetGluAspGlyLysThrProSer-141 
164-ValGluGlyGluIle-168 

175-GluThrGlyGluAlaGlyGluGluAspGlyVal-185 
208-LysAspThrGlyVal-212 

23 5-AspValLeuArgIleAspArgIleLysGluIleHis-2 46 

2 8 7 -Glull eValGluGlyl 1 eLysHi sGlyValArgLysValAsnl 1 eAspThrAspLeuArgLeu- 3 0 7 

3 2 0- AsnPr oSerAspPheAspProArgLysTyrLeu-3 3 0 
333-ThrIleGluAlaMetLys-33 8 

352-GlyGlnAlaGlyLysIleLysProValSerLeuGluLysMetAlaSerArgTyrAlaLysGlyGluLeu-37 
4 

036-1 

AMPHI Regions - AMPHI 
5-AlaValTyrSerAlaCysAlaAla-13 
2 9 -GlyArgCysValAsnGlnTyr- 3 5 
59-SerSerGlyArgPheCysGlnThrIleLys-68 
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106- AlaAlaSerSerSerGlnSer-112 
142-AlaAsnArgArgVal-146 

Antigenic Index - Jameson-Wolf 

16-ProAlaArgThrSerSerSerArgArgCysValSerSerGlyArgCysValAsnGlnTyrSerSerArgAlaA 
spAla-41 

43 - ProTrpArgArgHisSerGlyAla- 50 
55-CysSerSerAspSerSerGlyArgPhe-63 

73-ProSerPheSerAlaArgLysThrCysSerAspGlyGluThrSerAlaAspSerAsnTrpArg-93 

96-HisAlaAspGlyLeuGlnThrAlaSerSerAlaAlaSerSerSerGlnSerAlaGlnThrAlaArgArgMetP 

he-120 

133-SerGlyArgPheCysCysGlyArgArgAlaAsnArgArgValArgHisGlyArgGlnAspAsnArgPro-15 
5 

158-ProMetArgGluSerArgArgGlnSerAla-167 
17 8 -LeuPr oAlaArgThr ArgCys - 1 8 4 
186-CysArgLeuLysArgArgIleProProAla-19 5 

200-ProProAlaArgProAspAsnArgSerAsnGlyGlySerSerAlaTyrArgThrMetHisLysThrLeuArg 

ProTyrGluArgPro-22 8 

Hydrophilic Regions - Hopp-Woods 

18-ArgThrSerSerSerArgArgCysValSerSer-28 

3 5 -Tyr Ser SerArgAlaAsp- 4 0 

45-ArgArgHisSerGly-49 

55-CysSerSerAspSerSerGlyArg-62 

75-PheSerAlaArgLysThrCysSerAspGlyGluThrSerAla-88 

107- AlaSerSerSerGlnSer-112 

1 1 4 - G InThr A 1 a Ar gAr gMe tPhe-120 

137-CysCysGlyArgArgAlaAsnArgArgValArgHisGlyArgGlnAspAsnArgPro-155 
160-ArgGluSerArgArgGlnSer-166 

1 7 8 - Leu ProAl aArgThr ArgCys - 1 8 4 

1 8 6 -CysArgLeuLysArgArgI leProPro- 19 4 
202-AlaArgProAspAsnArgSerAsnGlyGly-211 
217-ThrMetHisLysThrLeuArgProTyrGluArgPro-228 



038 

AMPHI Regions - AMPHI 
100-GluAlaLysAspHis-104 
13 4-GluSerIleLys-137 

157-GluLysGlyThrGlyGluLeuSerAlaValGlnGluValGluLys-171 
178-AlaProIleAlaSerLeuAsn-184 

195-GluPheGlyGlnPheLeuGluProValArgAlaTyrArgArgGlnTyrGlyVal-212 

Antigenic Index - Jameson-Wolf 
2-ThrAspPheArgGlnAspPhe-8 

2 2 -GluPheThrThrLysAl aGlyArgArgSerPro- 3 2 

3 8-GlyLeuPheAsnAspGlyLeu-44 
5 8-IleGluSerGlyIleArg-63 

8 5-LeuAlaGluLysGlyVal-90 

9 6-TyrAsnArgLysGluAlaLysAspHisGlyGluGlyGly- 108 

125-ValIleSerAlaGlyThrSerValArgGluSerIleLysLeuIleGluAlaGluGlyAlaThrLeuAspArg 

MetGluLysGlyThrGlyGlu-162 

167-GlnGluValGluLysGlnTyrGlyLeu-17 5 

1 9 1 -GlnAsnAsnPr oGluPheGlyGln- 198 

2 03 -ValArgAlaTyrArgArgGlnTyrGlyValGlu-2 13 
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Hydrophilic Regions - Hopp-Woods 

2-ThrAspPheArgGlnAspPhe-8 

22-GluPheThrThrLysAlaGlyArgArgSer-31 

85-LeuAlaGluLysGlyVal-90 

9 6 -TyrAsnArgLysGluAlaLysAspHisGlyGlu- 10 6 

1 3 0 - Thr Se rVa lArgGluSerlleLysLeuIl eGluAl aG 1 uG lyAl aThr - 1 4 5 
153-LeuAspArgMetGluLysGlyThrGlyGlu-162 
167-GlnGluValGluLysGlnTyr-173 
204 - Ar gAl aTyr ArgAr gG InTyrG ly- 2 1 1 



040-2 

AMPHI Regions - AMPHI 

8-ValAlaHisPheArgGluAlaValProTyrIleArg-19 

28- AlaGlyIleAspAsp-32 

3 8-AspThrLeuAsnLysLeu-43 

78-ProHisTyrCysArgGlyLeuArgValThrAspGlu-89 

92-LeuGluGlnAlaGlnGlnPheAlaGly-100 

113-SerValSerGlyPheAlaArgAlaPro-121 

134-ArgProIleGlyValIleAspGly-141 

146-TyrAlaGlyValIleArg-151 

187-LeuGlnThrAlaAla-191 

207-LeuSerAspGlyIleSerArgProAspGlyThrLeuAlaGlu-220 
223-SerAlaGlnGluAlaGlnSerLeuAlaGluHisAla-234 
2 4 4 - Ser Al aVal AlaAl aLeuGluGly- 2 51 
277-IleGlyThrSerIle-2 81 

289-IleArgGlnAlaHisSerGlyAspIleProHisIleAlaAlaLeuIleArgProLeuGlu-308 

32 0-TyrLeuGluAsnHisIleSerGluPheSerIle-330 

33 8-TyrGlyCysAlaAlaLeuLysThrPheAlaGluAlaAsp-350 
371 -ArgLeuLeuAlaHi si 1 e- 3 7 6 
386-SerArgLeuPheAla-3 90 

Antigenic Index - Jameson-Wolf 
19-ArgGlnMetArgGlyLysThrLeu-26 

29- GlyIleAspAspArgLeuLeuGluGlyAspThrLeuAsn-41 

65-HisPheLeuAspArgHisAlaAlaAlaGlnGlyArgThrProHisTyrCysArgGlyLeuArgValThrAspG 

luThrSerLeuGluGlnAlaGln-9 6 

101-ThrValArgSerArgPheGlu-107 

119-ArgAlaProSerVal-123 

14 0 - AspGlyThrAspMe tGluTyr - 1 4 6 

150-11 eAr gLy s Thr AspThr Al a Al a - 1 5 7 

173-LeuGlyHisSerTyrSerGlyLysThrPhe-182 

20 8-SerAspGlyIleSerArgProAspGlyThrLeuAla-219 

222-LeuSerAlaGlnGluAlaGlnSerLeuAlaGluHisAlaGlyGlyGluThrArgArgLeuIle-2 42 

249-LeuGluGlyGlyVal-253 

2 61-GlyAlaAlaAspGlySerLeuLeu-2 68 

2 7 2 - PheThrArgAsnGlyl leGlyThrSer I leAlaLysGluAlaPheVal - 2 8 7 
289-IleArgGlnAlaHisSerGlyAspIle-297 

3 05-ArgProLeuGluGluGlnGly-311 
313-LeuLeuHisArgSerArgGluTyrLeu-321 
331-LeuGluHisAspGlyAsnLeuTyr-3 3 8 
345-ThrPheAlaGluAlaAspCysGlyGlu-353 

3 61-ProGlnAlaGlnAspGlyGlyTyrGlyGluArgLeu-372 
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377-1 leAspLysAlaArgGly- 382 
3 93 -ThrAsnThrGlyGlu-3 97 

402-ArgGlyPheGlnThrAlaSerGluAspGluLeuProGluThrArgArgLysAspTyrArgSerAsnGlyArg 
AsnSerHisIleLeu-430 

Hydrophilic Regions - Hopp-Woods 
19-ArgGlnMetArgGlyLysThr-2 5 

29-GlyIleAspAspArgLeuLeuGluGlyAspThrLeuAsn-41 

65-HisPheLeuAspArgHisAlaAlaAlaGlnGlyArgThr-77 

84-LeuArgValThrAspGluThrSerLeuGluGln-94 

102-ValArgSerArgPheGlu-107 

140-AspGlyThrAspMetGluTyr-146 

150-1 leAr gLy sThr AspThr Al aAl a - 1 5 7 

210-GlyIleSerArgProAspGlyThrLeu-218 

222-LeuSerAlaGlnGluAlaGlnSerLeuAlaGlu-232 

234-AlaGlyGlyGluThrArgArgLeuIle-2 42 

291-GlnAlaHisSerGlyAsp~296 

3 05-ArgProLeuGluGluGlnGly-311 

3 1 5 -HisArgSer ArgGluTyrLeu- 321 

345-ThrPheAlaGluAlaAspCysGlyGlu-353 

3 62-GlnAlaGlnAspGlyGlyTyrGlyGlu-3 70 

3 7 7 - I leAspLysAlaArgGly- 3 82 

402-ArgGlyPheGlnThrAlaSerGluAspGluLeuProGluThrArgArgLysAspTyrArgSerAsnGlyArg 
Asn-426 

041-1 

AMPHI Regions - AMPHI 

6-AspProTyrArgHisPheGluAsnLeuAspSerAlaGluThr-19 

45-AspGlyIleLeuAla-49 

7 8 - Ly sG ly Va 1 Ty r Ar gVa 1 Cy sThr Al aAl a- 8 7 

102-ValAlaAspPheAspGluLeuLeu-109 

117-GlyValSerHisLeuValGluGlnProAsn-126 

219 - ValAsnAlaTrpArgTyrLeuAsp- 2 2 6 

23 2-IleAspLeuIleGluAlaSer-23 8 

2 5 8 -LeuAsnLeuPr oAsnAspCysAspValValGlyTyrLeu- 2 7 0 

2 8 2 -TrpAsnArgAlaAsnGln- 287 
317-GlnAlaLeuGluSerValGluThr-3 24 

3 3 1 - AlaSerLeuLeuGluAsnValGlnGlyArg- 340 
3 82-AspPheThrThrProLeu-3 87 
405-GlnProGlnGlnPhe-409 

451-GlyPheGlyIleProGluLeuProHisTyrLeuGlySerIleGlyLys-466 

493-AlaAlaGlnGlyIleSerLysHisLysSerValAspAspLeuLeuAlaValValArgAspLeuSerGluArg 
-516 

519-SerSerProGluHis-523 
541-ValArgGluProGlnSer-546 
556 - LeuThr AspMe til eArgTyr - 5 6 2 

5 7 1 -TrpThrAspGluTyrGlyAsnProGlnLysTyrGlu- 582 
591-LeuSerProTyrHisAsnLeuSerAspGlyIleAspTyrProPro-605 

6 2 0 - Al aHi sAlaLeuLys - 6 2 4 
6 2 6 - Tyr Al aLys LeuArg- 630 
645-GlyHisThrGlyAsn-649 
651-ThrGlnArgGluSer-655 

Antigenic Index - Jameson-Wolf 
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l-MetLysSerTyrProAspProTyrArgHisPheGluAsnLeuAspSerAlaGluThrGln-20 

2 6-AlaAsnAlaGluThrArgAlaArgPheLeuGluAsnAspLysAlaArgAlaLeuSerAspGly-46 

51- LeuGlnAspThrArgGlnIleProPhe-59 
61-GlnGluHisArgAlaArg-66 
72-GlnAspAlaGluTyrProLysGlyVal-80 
89-TyrArgSerGlyTyrProGluTrp-96 
104-AspPheAspGluLeuLeuGlyAspAspValTyr-114 
123-GluGlnProAsnArg-127 
133-SerLysLeuGlySerAspThrAlaTyr-141 
145-ValAspLeuGluAlaGlyGluLeuValGlu-154 
161-AlaGlyLysAsnHisValSerTrpArgAspGluAsnSerVal-17 4 

178-ProAlaTrpAsnGluArgGlnLeuThrGlnSerGlyTyrProArgGluValTrpLeuValGluArgGlyLys 

SerPheGluGluSerLeu-207 

212-IleGlyGluAspGlyMet-217 

223-ArgTyrLeuAspProGlnGlySerProIleAspLeuIleGluAlaSerAspGlyPheTyr-242 
249-ValSerAlaGluGlyGluAlaLysProLeuAsnLeuProAsnAspCysAspVal-2 66 
277-ThrLeuArgLysAspTrpAsnArgAlaAsnGlnSerTyrProSer-2 91 
298 -LysLeuAsnArgGlyGluLeuGly-3 0 5 
313-ProAspGluThrGlnAla-318 

3 2 0 -GluSerValGluThrThrLys - 3 2 6 
3 3 7 - ValGlnGlyAr gLeuLys Al a - 3 4 3 

345-ArgPheAlaAspGlyLysTrpGlnGluValGluLeuProArgLeuProSerGly-3 62 
3 65-GluMetThrAspGlnProTrpGlyGly-3 73 

401-ValMetArgArgGlnProGlnGlnPheAspSerAspGlyIleAsn-415 

422-ThrSerAlaAspGlyGluArgIle-429 

43 5-GlyLysAsnAlaAlaProAspMet-442 

479-AsnIleArgGlyGlyGlyGluPheGlyProArgTrpHis-491 

496-GlyIleSerLysHisLysSerValAspAsp-505 

511-ArgAspLeuSerGluArgGlyIleSerSerProGluHisIle-524 

G52 8-lyGlySerAsnGly-532 

540-PheValArgGluProGlnSerIleGlyAla-549 

568-GlySerSGrTrpThrAspGluTyrGlyAsnProGlnLysTyrGluValCysLysArgArgLeuGlyGluLeu 
SerProTyr-594 

596-AsnLeuSerAspGlyIleAspTyrPro-604 

610-ThrSerLeuSerAspAspArgValHis-618 
627 -AlaLysLeuArgGluThr SerAla- 6 3 4 

63 9-TyrSerProAspGlyGlyGlyHisThrGlyAsnGlyThrGlnArgGluSerAlaAspGluLeu-659 

Hydrophilic Regions - Hopp-Woods 

3-SerTyrProAspProTyrArgHis-10 

12-GluAsnLeuAspSerAlaGluThr-19 

26-AlaAsnAlaGluThrArgAlaArgPheLeuGluAsnAspLysAlaArgAlaLeuSer-44 

52- GlnAspThrArgGln-56 
61-GlnGluHisArgAlaArg-66 
72-GlnAspAlaGluTyrPro-77 

1 0 4-AspPheAspGluLeuLeuGly- 110 

145-ValAspLeuGluAlaGlyGluLeuValGlu-154 

166-ValSerTrpArgAspGluAsnSer-173 

1 8 0 -TrpAsnGluArgGlnLeuThr- 1 8 6 

19 8-GluArgGlyLysSerPheGluGluSerLeu-207 
212-IleGlyGluAspGlyMet-217 
233-AspLeuIleGluAlaSerAsp-23 9 
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249-ValSerAlaGluGlyGluAlaLysPro-2 57 
278 -LeuArgLysAspTrpAsnArg- 2 8 4 
298 -LysLeuAsnArgGlyGluLeuGly- 3 05 
3 13 -ProAspGluThrGlnAla- 318 
320-GluSe rVa 1G luThr ThrLys - 3 2 6 
33 7-ValGlnGlyArgLeuLysAla-343 

401-ValMetArgArgGlnProGlnGlnPheAspSerAspGlyIleAsn-415 

424-AlaAspGlyGluArg-428 

43 6-LysAsnAlaAlaProAsp-441 

481-ArgGlyGlyGlyGluPheGly-487 

49 6-GlyIleSerLysHisLysSerValAspAsp-505 

511-ArgAspLeuSerGluArgGlyIleSerSer-520 

540-PheValArgGluProGlnSer-546 

5 7 1 -TrpThrAspGluTyrGlyAsn- 57 7 

5 7 9 -GlnLysTyrGluValCysLysArgArgLeuGlyGlu- 590 

612-LeuSerAspAspArgValHis-618 

62 7-AlaLysLeuArgGluThrSer-63 3 

650-GlyThrGlnArgGluSerAlaAspGluLeu-659 



042- 1 

AMPHI Regions - AMPHI 

17 -Al aLeuSer AsnThr SerThr- 2 3 

33-AlaValArgSerMetMetLysIle-40 

13 8-SerProLeuValArgIleLeuProLeuSer-147 

151-SerMetValValAlaPhePheAlaAsn-159 

Antigenic Index - Jameson-Wolf 

14-ArgThrSerAlaLeuSerAsnThrSerThrAlaAlaGlyProSerCys-2 9 

49-TyrSerLysGluThrGlyCysProCysProSerLeuArgLysAspSerSerThrGlyGlyArgProMetSerP 
roCys-74 

77 - LeuAlaAsnArgAspCysValProLysAlaAspThr- 8 8 

93- ThrAspSerThrSerProArgProLeu-101 
122-AlaArgAlaSerLeuProLysIleArgAlaLysVal-133 
160-CysSerTyrAlaSerAlaProGlyPro-168 

Hydrophilic Regions - Hopp-Woods 
49-TyrSerLysGluThrGlyCys-55 

59-SerLeuArgLysAspSerSerThrGlyGlyArgProMet-71 

78- AlaAsnArgAspCysValProLysAlaAspThr-88 

94- AspSerThrSerProArg-9 9 

12 5-SerLeuProLysIleArgAlaLysVal-13 3 

043- 2 

AMPHI Regions - AMPHI 
24-ValGluProSerArg-2 8 

3 6-HisGlyGlyLeuAspGlyAlaAlaGlyPheAspGluGlyGluArg-50 

59-AlaSerGlyAspGlyPhe-64 

83-AlaGlyAspPheGlyAspGlyGlnArg-91 

Antigenic Index - Jameson-Wolf 
l-MetProProAlaPro-5 

H-IleArgArgGlnLysSerValMetProSerGluArgPheValGluProSerArg-2 8 
3 5-ValHisGlyGlyLeuAspGlyAlaAlaGlyPheAspGluGlyGluArgValPhe-52 
56-AlaAlaGlnAlaSerGlyAspGlyPheAla-65 
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79-GlnSerAspAlaAlaGlyAspPheGlyAspGlyGlnArgThrGlyGlu-94 

96-ValLeuGlnAspValGlyGly-102 

116-AlaGluGlyGluAlaGln-121 

Hydrophilic Regions - Hopp-Woods 

H-IleArgArgGlnLysSerValMetProSerGluArgPheValGluProSerArg-28 

43-AlaGlyPheAspGluGlyGluArgValPhe-52 

8 1 -AspAlaAlaGlyAspPheGlyAspGlyGlnArgThrGly- 9 3 

116-AlaGluGlyGluAlaGln-121 

046-2 

AMPHI Regions - AMPHI 
6-ArgProThrSerSerPro-ll 

46- ThrSerCysSerGlyLeuMetValSer-54 
64-PheSerLeuPheSerSer-69 
113-LysSerAlaSerSer-117 
143-SerCysAsnAlaPheSerSer-149 

155-ThrSerLeuLeuGlyMetAlaAlaArgPheCysAlaThrVal-168 

Antigenic Index - Jameson-Wolf 

6- ArgProThrSerSerProProArgArgAlaCys-16 

2 0-IleArgThrArgSerSerAlaLysArgLysThrCysAsnAlaProGlyGlnSerIleArgProAlaSerCysS 
er-44 

57- Pr oAsnMetGluArgLeuPr o - 63 

7 5-SerArgTyrSerLeuGluArgThrArgAlaMetArgProGlyMetLeuAsnArgSerAlaAla-95 
105-SerLeuArgGluSerAlaSerSerLysSerAlaSerSerAlaProAlaArgSerAsnValLysGlyAspAla 
ProLeuProLysThrValTrpThrSerArgArgLeuProVal-142 
169-GluProThrCysProLeuProLys-176 

Hydrophilic Regions - Hopp-Woods 

7- ProThrSerSerProProArgArgAlaCys-16 

2 0-IleArgThrArgSerSerAlaLysArgLysThrCysAsn-32 

3 6-GlnSerIleArgProAlaSer-42 
5 8-AsnMetGluArgLeuPro-63 

7 5-SerArgTyrSerLeuGluArgThrArgAlaMetArg-86 

105-SerLeuArgGluSerAlaSerSerLysSerAlaSer-116 

118-AlaProAlaArgSerAsnValLysGlyAspAlaProLeu-130 

047- 2 

AMPHI Regions - AMPHI 

17-IleAlaAspIleAlaGlnAspLeuProAspGlyAla-28 

62-AlaGluAsnIleGlyAlaVal-68 

9 3 -ArgLeuAlaLysGlnLeuGlu- 9 9 

141-TyrIleAspGluIleAspValPhe-148 

161-SerAlaLeuLeuAla-165 

185 -LeuLeuGluGlyAsn- 189 

2 02-IleGlySerIleLeuAla-2 07 

247-SerGlyIleLysTrpProGluGlyCys-255 

257-11 eAlaAl aVa 1 Va 1 Ar gAl aG lyThrGly- 266 

2 93-IleLeuAsnGluLeuGluLysLeuIle-301 

Antigenic Index - Jameson-Wolf 
5-GlnAlaArgArgGlyGlyLeuLeu-12 

2 0-IleAlaGlnAspLeuProAspGlyAlaAsp-29 

3 6 - Tyr Ar gAsnAsnArgLeu - 4 1 



WO 01/31019 



PCT/IB00/01661 



-50- 

51-IleGluGlyAspGlu-55 

7 0-ProGluLeuArgProLysGluThrSerThrArgArgIleMet-83 

86-GlyGlyGlyAsnIle-90 

9 6-LysGlnLeuGluHis-100 

106-1 1 el 1 eGluCy sArgPr oAr gArgAlaGluTrp I 1 e - 1 1 7 
119 -GluAsnLeuAspAsnThrLeu- 125 

130-SerAlaThrAspGluThrLeuLeuAspAsnGluTyrIleAspGluIleAsp-146 

152-ThrAsnAspAspGluSerAsnIle-159 

168 -LeuG lyAl aLy s ArgVa 1-173 

178-AsnArgSerSerTyr-182 

186-LeuGluGlyAsnLysIle-191 

208- HisIl eArgAr gGlyAspI 1 eVal - 2 1 5 
219-ProIleArgArgGlyThrAlaGluAlaIleGlu-229 
232-AlaHisGlyAspLysLysThrSer-23 9 

242-IleGlyArgArgIleSerGlyIleLysTrpProGluGlyCysHis-256 

2 62-ArgAlaGlyThrGlyGluThr-268 

2 77-ValIleGlnAspGlyAspHis-283 

2 88-ValSerArgArgArgIleLeuAsnGluLeuGluLys-299 

Hydrophilic Regions - Hopp-Woods 

5 - GlnAl aArgArgGlyGly- 1 0 

2 0-IleAlaGlnAspLeuProAspGlyAlaAsp-29 
51-IleGluGlyAspGlu-55 

7 0 - ProGluLeuArgProLysGluThrSerThrArgArgI leMet- 8 3 
106-IleIl eGluCysArgPr oArgArgAlaGluTrpI le- 1 1 7 

13 0 - SerAlaThrAspGluThrLeuLeu- 13 7 

140-GluTyrIleAspGluIleAsp-146 

152-ThrAsnAspAspGluSerAsnIle-159 

168-LeuGlyAlaLysArgVal-173 

186-LeuGluGlyAsnLysIle-191 

209- IleArgArgGlyAspIle-214 

219-ProIl eAr gArgGlyThr AlaG luAla I leGlu-229 

232-AlaHisGlyAspLysLysThrSer-23 9 

242-IleGlyArgArgIleSer-2 47 

277 - Val I 1 eGlnAspGlyAsp- 2 82 

289 - SerArgArgArglleLeuAsnGluLeuGluLys -2 9 9 

049- 2 

AMPHI Regions - AMPHI 
15-GlnHisLeuLeuGlu-19 

34-AspAspAlaValAspGlyIleGlyGlnMet-43 

50- GlnProPheGlyGln-54 
61-GluHisPheAlaProValAspGlyPheArg-70 
79-HisGlnArgPhePheArgIle-8 5 

202-ArgGlyAlaGlyGlnArgArgValSerArgHisCys-213 
217-AlaArgLeuThrGlnValPheGlnThrPhePhe-227 

Antigenic Index - Jameson-Wolf 

6- PheAspTyrArgProArgLeuLeu-13 
21-IleGlyGluAsnArgHis-2 6 

28-LeuLeuHisArgArgSerAspAspAlaValAspGlyIleGly-41 
49-AspGlnProPheGly-53 

64-AlaProValAspGlyPheArgValGlnAspIleAspLeuAspGlyHisGlnArgPhe-82 

8 9 - Va 1 PheAr gAsnArgAr gLeuI 1 e- 9 6 
Hl-LeuSerGlyPheLys-115 
122-GlyIleLysProAspSerProProArgPhe-131 
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135-PheArgAsnArgHisLeuGlnGlySerLeuArgVal-146 

150-PheLeuLysAspAspHisArgValGly-158 

182-GlnHisThrGlySer-186 

193-ArgHisArgArgValArgSerGlyPheArgGlyAlaGlyGlnArgArgValSerArgHisCys-213 

2 46-LysGlnThrAsnProArgProLysArgGlyLeu-256 

Hydrophilic Regions - Hopp-Woods 
21-IleGlyGluAsnArgHis-2 6 

3 0-HisArgArgSerAspAspAlaValAsp-38 

67-AspGlyPheArgValGlnAspIleAspLeuAspGlyHisGlnArg-81 
91-ArgAsnArgArgLeuIle-96 
124-LysProAspSerProProArg-13 0 
1 5 0 -PheLeuLysAspAspHi sArgVal -157 

193-ArgHisArgArgValArgSerGlyPheArgGlyAlaGlyGlnArgArgValSerArg-211 
246 -LysGlnThrAsnPr oArgPr oLys ArgGlyLeu-2 5 6 

050-1 

AMPHI Regions - AMPHI 

10-IleGlnSerIlGCysAspAlaPheGlnPheIleSerTyrTyr-23 

2 5 - ProLysAspTyr I leAspAlaLeuTyrLysAlaTrpGlnLys- 3 8 
94-ValAsnGluGlyVal-98 

163-AsnProSerAspAsnIleValAspTrpValLeuLys-174 

177-ProThrMetGlyAla-181 

23 5-LGuGluLeuPheGluLysValAsnAla-243 

250 -GlyLeuGlyGlyLeuThrThr-2 5 6 

27 5-AlaMetIleProAsn-279 

302-ArgValGluAspTrpProAspLeuThr-310 

315-AsnGlyLysArgValAspValAsp-322 

353-LysArgLeuValAspMetLeuAsnLys-361 

367 - ValAspPheThrAsnArgLeu- 3 7 3 

37 9-ProValAspProValGlyAspGlu-3 86 

3 9 6-AlaThrArgMetAspLysPheThrArgGlnMet-406 
410-ThrAspLeuLeuGlyMet-415 
422-GlyValAlaThrCysGluAlaIleAla-430 
452-LysSerSerLysValLeuAlaPhe-459 

49 0-AlaThrAlaProArgLysTrp-49 6 

Antigenic Index - Jameson-Wolf 

4-IleLysGlnGluAspPheIle-10 

23 -TyrHisProLysAspTyrIleAspAlaLeu-3 2 

3 6 -TrpGlnLysGluGluAsnPr oAlaAlaLysAspAlaMet - 4 8 

55-SerArgMetCysAlaGluAsnAsnArgProIleCysGlnAspThrGly-7 0 

88-MetSerValGluGluMetValAsnGluGlyValArgArgAlaTyrThrTrpGluGlyAsnThrLeuArgAlaS 
erVal-113 

116-AspProAlaGlyLysArgGlnAsnThrLysAspAsnThr-12 8 
13 8-ProGlyGlyLysValGluVal-144 
148-AlaLysGlyGlyGlySerGluAsnLysSerLysLeu-159 
163-AsnProSerAspAsnIle-168 

192-GlyIleGlyGlyThrProGluLysAlaValLeuMetAlaLysGluSerLeu-2 08 
213-AspIleGlnGluLeuGlnGluLysAlaAlaSerGlyAlaGluLeuSerThr-22 9 

2 84-ArgHisValGluPheGluLeuAspGlySerGlyProValGluLeuThrProProArgValGluAspTrpPro 
AspLeuThrTyrSerProAspAsnGlyLysArgValAspValAspLysLeuThrLysGluGluValAlaSer-331 
345-LeuThrGlyArgAspAlaAlaHisLysArgLeuVal-3 5 6 

3 5 9 -LeuAsnLysGlyGluGluLeuPro- 3 66 
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37 9-ProValAspProValGlyAspGluValValGlyProAlaGlyProThrThrAlaThrArgMetAspLysPhe 

ThrArgGlnMetLeuGluGlnThrAsp-411 

417-GlyLysSerGluArgGlyValAlaThr-425 

42B-AlaIleAlaAspAsnLysAla-43 4 

450-AlaIleLysSerSerLys-455 

47 0-PheGluValLysAspMetPro-476 

481-ValAspSerLysGlyGluSerIle-488 

492-AlaProArgLysTrpGlnAla-498 

Hydrophilic Regions - Hopp-Woods 
4-IleLysGlnGluAspPheIle-10 

36- TrpGlnLysGluGluAsnProAlaAlaLysAspAlaMet-48 
57-MetCysAlaGluAsnAsnArgProIleCys-66 
88-MetSerValGluGluMetValAsnGluGlyValArgArg-100 
1 1 7 - ProAlaGlyLysArgGlnAsnThrLy sAspAsnThr- 12 8 
140-GlyLysValGluVal-144 

148 -AlaLysGlyGlyGlySerGluAsnLysSerLysLeu- 15 9 

195-GlyThrProGluLysAlaValLeuMetAlaLysGluSerLeu-2 08 

213-AspIleGlnGluLeuGlnGluLysAlaAlaSer-223 

22 5-AlaGluLeuSerThr-229 

2 84-ArgHisValGluPheGluLeuAspGly-292 

2 9 9-ThrProProArgValGluAspTrpPro-307 

313-ProAspAsnGlyLysArgValAspValAspLysLeuThrLysGluGluValAlaSer-331 

3 4 5 - LeuThrGlyAr gAspAl aAl aHi sLysArgLeuVa 1-356 
3 5 9 -LeuAsnLysGlyGluGluLeuPro- 3 6 6 

3 82-ProValGlyAspGluValVal-3 88 

3 97-ThrArgMetAspLysPheThrArgGlnMetLeuGluGlnThrAsp-411 

417-GlyLysSerGluArgGlyValAla-424 

428-AlaIleAlaAspAsnLysAla-434 

450-AlaIleLysSerSerLys-455 

470-PheGluValLysAspMetPro-476 

481-ValAspSerLysGlyGluSerIle-488 

492-AlaProArgLysTrpGlnAla-498 

052 

AMPHI Regions - AMPHI 

12-AlaProCysPheLysGlyCysGluProThrGlyAsp-2 3 

41-AlaLysAlaSerLysSerAlaThrSerProLysGlyLeuAspGlyValSerLys-58 

67-ThrAlaAlaPheHisSerPheIleSer-75 

84-MetProAsnLeuValThrMetLeu-91 

Antigenic Index - Jameson-Wolf 
4-ValAlaGluGluThrGluIle-10 

14-CysPheLysGlyCysGluProThrGlyAspSerArgLeuLeuSerThrThrLysSerAlaPro-3 4 

37- CysAlaAsnSerAlaLysAlaSerLysSerAlaThrSerProLysGlyLeuAspGlyValSerLysAsnSerS 
er-61 

75-SerValGlyAspThrArgLeuThrProMet-84 

97-ValValProAsnArgLeuArgLeuGluThrThrTrpSerProAlaCysArgLysValLysAsnAlaAla-119 

Hydrophilic Regions - Hopp-Woods 

4-ValAlaGluGluThrGluIle-10 

1 6 -LysGlyCysGluPr oThrGlyAspSerArgLeu-2 6 

3 0-ThrLysSerAlaPro-3 4 

3 9-AsnSerAlaLysAlaSerLysSerAlaThrSerProLysGlyLeuAspGlyValSerLysAsnSer-60 
7 7 - GlyAspThr ArgLeu - 8 1 
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100 -AsnAr gLeuArgLeu- 1 0 4 

lll-AlaCysArgLysValLysAsnAlaAla-119 

075 

AMPHI Regions - AMPHI 

15-LysSerAlaAlaLysMetProThrThrIleGlnProAlaSerIleProSer-31 

65-AlaProTyrLeuArgGlnValLeu-72 

80-PheLysLysCysLeuAla-8 5 

116-AspPhePheGlnThrCysValAsnArgPhePheGluValValGluIleIleGlyIleGly-13 5 

Antigenic Index - Jameson-Wolf 
12-GluAsnThrLysSerAlaAlaLysMetPro-21 
5 2 -AlaLysAlaArgGly- 5 6 

91-PhePheArgArgProProAsnIleArgLysSerValPheGlnLysSerGluTyrAspLys-110 

Hydrophilie Regions - Hopp-Woods 
12-GluAsnThrLysSerAlaAlaLys-19 
52 -AlaLysAlaArgGly- 56 

9 1 - PhePheArgArgProProAsnl 1 eArgLysSerVal PheGlnLy s SerGluTyrAspLys - 1 1 0 
080 

AMPHI Regions - AMPHI 
6-GluAlaMetGluArgLeuThrArg-13 
9 5 - PhePr oAspThrVa lGlu - 1 0 0 
108-ProValAlaArgTrpGlyAspHis-115 

144-SerAlaGluMetLsuArgArgTyrAspGluPheSerThrValLeu-158 



195-LysArgLeuArgLeuPheThrGluAlaTrpGlnHis-206 

Antigenic Index - Jameson-Wolf 
l-MetTrpAspAsnAlaGluAlaMetGluArgLeuThr-12 
33 -AsnSerAsnHisLeuPro-3 8 
42-ValSerLeuLysGly-46 
48-LeuValTyrSerAspLysLysThrLeu-56 

67-AsnIleLeuArgThrAspIleAsnGlyAlaGlnGluAlaTyrArg-81 
9 0 -MetValArgArgArgPhePr oAspThrValGlu- 100 
103-LeuThrGl uArgLy s Pr oVal AlaAr gTrpGly- 1 1 3 
116 -AlaLeuValAspGlyGluGlyAsnValPhe- 125 
127-AlaArgLeuAspArgProGlyMetPro-135 
13 8-ArgGlyAlaGluGlyThrSer-144 
146 -GluMe tLeuArgAr gTy rAspGlu - 153 
163-LeuGlyIleLysGlu-167 

187-ArgLeuGlyArgGluAsnGluMetLysArgLeuArgLeu-199 
2 0 7 - LeuLeuArgLysAsnLysAsnArgLeuSer-2 1 6 

22 0-MetArgTyrLysAspGlyPheSer-227 

23 0-TyrAlaSerAspGlyLeuProGluLysGluSerGluGlu-242 

Hydrophilie Regions - Hopp-Woods 

3-AspAsnAlaGluAlaMetGluArgLeuThr-12 
5 0 -Tyr SerAspLysLysThrLeu- 56 

69-LeuArgThrAspIleAsnGlyAlaGlnGluAlaTyrArg-81 

90-MetValArgArgArgPheProAspThrVal-99 

103 - LeuThrGluArgLy s ProVal AlaArgTrpGly- 113 

116-AlaLeuValAspGlyGluGlyAsnValPhe-125 

127 -AlaArgLeuAspArgPr oGly- 13 3 
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13 8-ArgGlyAlaGluGlyThrSer-144 

146 -GluMe tLeuArgArgTyrAspGlul 5 3153 

163-LeuGlyIleLysGlu-167 

187 -ArgLeuGlyArgGluAsnGluMetLysArgLeuArgLeu- 19 9 

2 0 8-LeuArgLysAsnLysAsnArgLeuSer-216 

22 0-MetArgTyrLysAspGlyPheSer-227 
234-GlyLeuProGluLysGluSerGluGlu-242 
081 

AMPHI Regions - AMPHI 

22-LysProValSerArgIleValThrAspSer-31 

85-LeuAlaAlaLeuGlnThrLeuAlaLysAlaTrpArgGluAsn-98 

116-LysGluMetLeuAlaAlaValLeuArg-124 

13 5-ThrAlaGlyAsnPhe-139 

165-MetAsnHisPheGlyGluLeuAlaValLeuThrXxxIleAlaLys-179 
185-ValAsnAsnAlaMetArg-19 0 
198-AspGlyValGlyAspIleAlaLysAla-206 
303-LeuAsnAspValAlaGluGlyLeuLysGlyPheSerAsnIle-316 
345-AlaAlaIleAspValLeuAlaArgMetPro-3 54 

3 60-ValMetGlyAspMetGlyGluLeuGlyGluLeuGlyGlu-372 
402-ValGluAlaAlaGlu-406 

Antigenic Index - Jameson-Wolf 

16-ProMetProSerGluSerLysProValSer-25 

27-1 leVa 1 Thr AspS er Ar gAspI 1 eArgAl aGlyAsp- 3 8 

44-AlaGlyGluArgPheAspAla-50 

67-ValSerArgGluAspCysAlaAla-74 

7 7 -GlyAlaLeuLysVal AspAspThrLeu- 8 5 

94-AlaTrpArgGluAsnValAsnProPhe-102 

108-GlySerGlyGlyLysThrThrValLysGluMetLeu-119 

123-LeuArgArgArgPheGlyAspAspAlaVal-132 

138-AsnPheAsnAsnHisIle-143 

151-LysLeuAsnGluLysHisArg-157 

17 8-AlaLysProAsnAla-182 

194-GlyCysGlyPheAspGlyValGlyAspIleAlaLysAlaLysSerGluIle-210 

212-GlnGlyLeuCysSerAspGly-218 

2 2 3 - Pr oGlnGluAspAlaAsn- 2 2 8 

23 9-LeuAsnThrArgThrPheGlyIleAspSerGlyAspValHisAla-2 53 
2 69-CysGlyAspGluArgAlaAla-275 

2 80-ValProGlyArgHisAsnVal-286 

3 05-AspValAlaGluGlyLeuLys-3 11 

313-PheSerAsnIleLysGlyArgLeuAsnValLysSerGlyIleLysGly-32 8 

3 30-ThrLeuIleAspAspThrTyrAsnAlaAsnProAspSerMetLysAlaAla-346 

3 63-AspMetGlyGluLeuGlyGluLeuGlyGluAspGluAlaAla-3 7 6 

3 84 - Al aTyr AlaAr gAspGlnGly 1 1 e- 3 9 1 

3 98-GlyAspAsnSerValGluAlaAlaGluLysPheGlyAla-410 

425-LeuArgHisAspLeuProGluArgAlaThrVal-435 

437-ValLysGlySerArg-441 

446-GluGluValValGluAlaLeuGluAspLys-455 
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Hydrophilic Regions - Hopp-Woods 

17-MetProSerGluSerLysProValSer-25 

27-11 eVa 1 Thr Asp SerArgAspIleArgAla-36 

44-AlaGlyGluArgPheAspAla-50 

67-ValSerArgGluAspCysAlaAla-74 

77-GlyAlaLeuLysValAspAspThrLeu-85 

94-AlaTrpArgGluAsnVal-9 9 

109-SGrGlyGlyLysThrThrValLysGluMetLeu-119 
123-LeuArgArgArgPheGlyAsp-12 9 
151-LysLeuAsnGluLysHisArg-157 

199-GlyValGlyAspIleAlaLysAlaLysSerGluIle-210 

2 23-ProGlnGluAspAlaAsn-228 
247-AspSerGlyAspValHisAla-253 
269-CysGlyAspGluArgAlaAla-27 5 

3 05-AspValAlaGluGlyLeuLys-311 
3 1 6 - 1 leLysGlyArgLeuAsnVal- 3 2 2 

3 3 5-ThrTyrAsnAlaAsnProAspSerMetLysAlaAla-3 46 
363-AspMetGlyGluLeuGlyGluLeuGlyGluAspGluAlaAla-37 6 
384-AlaTyrAlaArgAspGlnGlyIle-391 
400-AsnSerValGluAlaAlaGluLysPheGlyAla-410 
425-LeuArgHisAspLeuProGluArgAlaThrVal-43 5 
446 -GLuGluVa lValG luAl aLeuGluAspLy s - 4 5 5 

084- 2 

AMPHI Regions - AMPHI 

6-ArgIleLysAsnMetAsnGlnThrLeuLysAsnThrLeuGly-19 

21-CysAlaLeuLeuAla-25 

48-AlaValGlyAlaLeuAla-53 

65-PheProArgValSer-69 

96-GlnIleValGlySerIleLeuGluSer-104 

Hl-GluPheValGlyAsnLeuProGly-118 

Antigenic Index - Jameson-Wolf 

l-MetLysGlnSerAlaArgIleLysAsnMetAsnGlnThrLeuLysAsnThr-17 

40- TyrGluTyrGlyTyrArgTyrSer-47 

102-LeuGluSerAsnProAlaGluAlaArgGluPheValGly-114 
13 9-ValSerGlyGlyGly-143 

Hydrophilic Regions - Hopp-Woods 
l-MetLysGlnSerAlaArgIleLysAsnMetAsnGlnThrLeu-14 
105 -AsnPr oAlaGluAlaArgGluPheVal- 1 13 

085- 2 

AMPHI Regions - AMPHI 

41- GluArgValSerGlnIleGlyLysMetPheAspGlyLeu-53 
60-LeuLysAspAlaLeuAspAsnGlyPheAsp-69 

9 0 -AsnGlyGlyArgValLeuGlyAspI leGluLeuLeuAlaAsp- 103 
12 5-ThrSerLeuValGlyTyr- 13 0 
141-IleAlaGlyAsnIleGlyThr-147 
174-GluAsnThrGluSerLeu-179 

193-HisLeuAspArgTyrAspAspLeuLeuAspTyr-203 

2 12 -ArgGlyAspGlyValGln- 2 1 7 

22 5-PheCysArgAlaMetLysArgAla-232 

27 5-HisAsnAlaAlaAsnValMetAlaAlaValAlaLeuCysGluAla-289 
300-HisValLysThrPheGlnGlyLeuProHisArgValGluLysIleGly-315 
33 6-AlaAlaIleAlaGlyLeu-341 
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3 53-GlyLysGlyGlnAspPheThr-3 59 

3 9 5-AspCysAlaThrLeuGlyGluAlaValGlnThr-405 

42 4-SerPheAspMetPheLysGlyTyr-431 

Antigenic Index - Jameson-Wolf 
4-GlnAsnLysLysIleLeu-9 

23-TyrLeuArgLysAsnGlyAlaGluValAlaAlaTyrAspAlaGluLeuLysProGluArgValSerGlnIleG 
lyLysMet PheAsp- 5 1 

58-GlyArgLeuLysAspAlaLeuAspAsnGlyPhe-68 

74-SerProGlyIleSerGluArgGlnProAspIleGluAlaPheLysGlnAsnGlyGlyArgValLeuGly-9 6 
104-11 eVa lAsnAr gArgAspAspLy sVa llle-113 
1 1 6 - ThrG ly Ser AsnGlyLy sThr Thr - 1 2 3 
153-GluTrpGlnArgGluGlyLysLysAlaAsp-162 

1 6 9 - SerSerPheGlnLeuGluAsnThrGluSerLeuArgProThrAla- 1 83 
189-1 1 eS erG luAspHi sLeuAspAr gTyr AspAspLeuLeu - 2 0 1 
2 04 -AlaHi sThrLysAlaLys I lePheArgGlyAspGlyVal - 2 1 6 

22 0-AsnAlaAspAspAlaPheCysArgAlaMetLysArgAlaGlyArgGluValLys-237 

2 4 7 - PheTrpLeuGluArgGluThrGlyArgLeuLysGlnGlyAsnGluAspLeuI 1 eVal - 265 

2 9 l-GlyLeuSerArgGluAlaLeu-2 9 7 

307-LeuProHisArgValGluLysIleGlyGluLysAsnGly-319 

3 2 2 - Phel leAspAspSerLysGlyThrAsnVal - 331 

351-GlyMetGlyLysGlyGlnAspPheThrProLeuArgAspAlaLeuValGlyLysAlaLys-37 0 
3 7 8 - AspAlaProGlnl 1 eArgArgAspLeuAspGlyCysGly-3 9 0 
431-TyrAlaHisArgSer-435 

Hydrophilic Regions - Hopp-Woods 

4-GlnAsnLysLysIleLeu-9 

2 5 -ArgLysAsnGlyAlaGlu- 3 0 

32-AlaAlaTyrAspAlaGluLeuLysProGluArgValSerGln-45 
5 9 -ArgLeuLysAspAlaLeuAspAsnGlyPhe- 6 8 

7 6-GlyIleSerGluArgGlnProAspIleGluAlaPheLysGlnAsnGlyGly-92 
104-11 eValAsnAr gArgAspAspLy sVal - 112 

1 1 8 - SerAsnGlyLysThrThr- 12 3 

1 5 3 - G 1 uTrpG InAr gG luG lyLy s Ly s Al aAsp- 162 

174-GluAsnThrGluSerLeuArgPro-181 

189 - IleSerGluAspHisLeuAspArgTyrAspAspLeuLeu-2 01 

2 04-AlaHisThrLysAlaLysIlePheArgGlyAspGly-215 

2 20-AsnAlaAspAspAlaPheCysArgAlaMetLysArgAlaGlyArgGluValLys-237 

2 4 7 - PheTrpLeuGluArgGluThrGlyArgLeuLysGlnGlyAsnGluAspLeuI 1 eVal - 2 65 

2 91-GlyLeuSerArgGluAlaLeu-2 97 

3 09-HisArgValGluLysIleGlyGluLysAsnGly-319 
3 24 -AspAspSerLysGlyThrAsn- 3 3 0 

3 53-GlyLysGlyGlnAsp-3 57 

3 5 9 -ThrProLeuArgAspAlaLeuValGlyLysAlaLys - 3 7 0 
3 8 0 - Pr oGlnl leArgArgAspLeuAspGly- 3 8 8 
431-TyrAlaHisArgSer-43 5 
086-2 

AMPHI Regions - AMPHI 
55-MetArgThrTrpArgArgLeuValPro-63 

8 3 - 1 leAsnGlyAlaThrArg- 8 8 
99-ProThrGluLeuPheLysLeuAlaVal-107 

1 2 0 -GluValLeuArgSerMetGluSerLeuGlyTrpGlnSer IleTrpArgGlyThrAlaAsn- 139 
1 5 5 -GluMetTyrGlyArgPhe- 1 6 0 
185-SerPheValValIle-18 9 

228-ArgValGlnArgValValAlaPheLeuAspProTrpLysAspProGln-243 
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293 -GlyPhePheGlyMetCys - 2 9 8 
33 6-TrpIleGlyIleGlnSerPhe-342 

Antigenic Index - Jameson-Wolf 
2 0-LeuAlaSerLysGluGlyGlyAsp-27 
5 5 -Me t Ar gThr TrpArgArg - 6 0 

79- AlaGlyArgGluIleAsnGlyAlaThr-87 

115- PheThrArgArgGluGluValLeuArgSerMetGlu- 1 2 6 

13 4-TrpArgGlyThrAla-13 8 

144-AlaThrAsnProGlnAlaArgArgGluThrLeuGluMet-156 

22 5 -AlaPr oTyrArgVal -2 2 9 

23 6 -LeuAspPr oTrpLysAspProGlnGlyAla- 2 4 5 

2 65-GlyLeuGlyAlaSerLeuSerLysArgGlyPheLeu-2 76 
313-SerIleGlyLysGlnSerArgAspLeuGly-322 

3 52 -LeuPr oThrLysGlyLeu- 3 57 

3 82-IleAspTyrGluAsnArgArgLysMetArgGlyTyrArgValGlu-3 96 

Hydrophilic Regions - Hopp-Woods 

21-AlaSerLysGluGlyGlyAsp-27 

7 9 -AlaGlyArgGluI leAsnGly- 8 5 

115-PheThrArgArgGluGluValLeuArgSerMetGlu-126 

14 7 - ProGlnAlaArgArgGluThrLeuGluMet - 1 5 6 
23 8-ProTrpLysAspProGlnGly-244 

27 0-LeuSerLysArgGlyPheLeu-276 
3 1 6 -LysGlnSerArgAspLeu- 321 

3 82-11 eAspTyrGluAsnArgArgLysMe t ArgGlyTyrArgValGlu- 3 9 6 
087-2 

AMPHI Regions - AMPHI 
23-ValAlaAspSerLeuArg-2 8 

80- GlnThrValArgGluAlaGlnArgIleIle-89 

99-GlyPheGlyGlyPheValThrPheProGlyGlyLeuAlaAlaLysLeuLeu-115 

12 9-GlyLeuSerAsnArgHisLeuSerArgTrpAlaLysArgValLeuTyrAlaPheProLys-14 8 
157 -ValGlyAsnProValArg- 162 
192-GlyAlaAspValLeuAsnLysThrVal-200 
241-ValGluPheIleThrAspMetValSerAlaTyr-251 
313-GluLysLeuAlaGluIleLeuGly-3 20 

33 0-TrpAlaGluAsnAla-3 34 

Antigenic Index - Jameson-Wolf 
25-AspSerLeuArgAlaArgGly-31 

37-LeuGlySerLysAspSerMetGluGluArgIleValProGlnTyrGlyIle-53 
61-LysGlyValArgGlyAsnGlyIleLysArgLysLeu-72 

81- ThrValArgGluAlaGlnArgIleIleArgLysHisArgVal-94 

13 0-LeuSerAsnArgHisLeuSerArgTrpAlaLys-140 
150-PheSerHisGluGlyGlyLeu-156 
159-AsnProValArgAlaAspIleSer-166 

17 1 - Pr oAlaGluArgPheGlnGlyArgGluGlyArgLeu- 182 
19 5-ValLeuAsnLysThrVal-200 

207-LeuProAspAsnAlaArgProGlnMetTyrHisGlnSerGlyArgGlyLysLeuGly-22 5 

22 9 -AlaAspTyrAspAla- 233 

23 5-GlyValLysAlaGluCys-240 
249-SerAl aTyr ArgAspAl aAsp - 2 5 5 

2 8 4-AlaValAspAspHi sGlnThrAla- 291 

3 0 9 -GlnLeuThrAlaGluLysLeuAlaGlu- 3 17 
321-GlyLeuAsnArgGluLysCysLeuLys-329 
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3 3 l-AlaGluAsnAlaArgThr-3 3 6 
341-HisSerAlaAspAspValAlaGlu-3 48 

Hydrophilic Regions - Hopp-Woods 

25-AspSerLeuArgAlaArgGly-31 

3 9 - SerLysAspSerMetGluGluArgI leVal- 4 8 

6 6 -AsnGlyll eLysArgLysLeu-7 2 

81-ThrValArgGluAlaGlnArgIleIleArgLysHisArgVal-94 
13 4-HisLeuSerArgTrpAlaLys-140 
161-ValArgAlaAspIle-165 

171-ProAlaGluArgPheGlnGlyArgGluGlyArgLeu-182 
2 1 9 - SerGlyArgGlyLysLeu- 224 
23 5-GlyValLysAlaGluCys-240 
249-SerAlaTyrArgAspAlaAsp-255 

2 84-AlaValAspAspHisGlnThrAla-2 91 
310-LeuThrAlaGluLysLeuAlaGlu-317 

3 2 2 -LeuAsnArgGluLysCysLeuLys - 3 2 9 
331-AlaGluAsnAlaArg-3 35 
341-HisSerAlaAspAspValAlaGlu-3 48 
088-2 

AMPHI Regions - AMPHI 

7 -Hi sPheSerAsnTrpLeuThrGlyLeuAsnl 1 ePheGlnTyrThrThr- 2 2 
24 -ArgAlaValMetAlaAlaLeu- 3 0 
43-ThrIleArgArgLeuThrAlaLeuLysCysGlyGln-54 

88- LeuTrpGlyAsnTrpAlaAsn-94 
Hl-GlyPheTyrAspAspTrpArgLysValValTyr-121 
140-AlaIleIleAlaSerLeuAlaLeu-147 

1 7 5-GlyPheLeuValLeuSerTyrLeuThrI le- 1 8 4 

187-ThrSerAsnAlaValAsnLeuThrAspGlyLeuAspGlyLeuAlaThr-202 

221-HisSerGlnPheAlaGlnTyrLeuGlnLeuProTyr-232 

2 4 5 - Al aMe tCysG lyAlaCy sLeuGly Phe- 253 

Antigenic Index - James on- Wo If 

48-ThrAlaLeuLysCysGlyGlnAlaValArgThrAspGlyProGln-62 
66-ValLysAsnGlyThrProThrMet-73 

114 -AspAspTrpAr gLy sValValTyr LysAspPr oAsnGlyVal SerAlaLys Phe - 1 3 1 

19 3 -LeuThrAspGlyLeuAsp- 19 8 

3 1 2 -LysLysThrLysLysArgI le- 3 1 8 

32 8-TyrGluGlnLysGlyTrpLysGluThrGlnVal-338 

Hydrophilic Regions - Hopp-Woods 
5 6 -ValArgThrAspGlyPr oGln- 62 

1 1 4 -AspAspTrpAr gLy sVa lValTyrLysAspPr oAsnG ly Va 1-127 
312-LysLysThrLysLysArgIle-318 
331-LysGlyTrpLysGlu-3 35 

089- 2 

AMPHI Regions - AMPHI 

40-PheSerThrArgCysGlyArgProTrpLysValLeu-51 

74-LeuAlaAlaLeuCysArgProCysAsnGlyMetSerCys-86 

118-SerArgProAlaArgPhe-123 

Antigenic Index - Jameson-Wolf 
1-MetProProLysIleThrLysSerGlyPhe-lO 
40-PheSerThrArgCysGlyArgProTrpLys-49 
54-SerSerAsnAlaSerArgAspLysProMetAlaSerHisLysAla-68 
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79-ArgProCysAsnGlyMetSerCys-86 

95-CysPheArgArgProValSerArgSerAsnGlnLysSerAlaSerCysSerAsnGluAsnHisPheThrSerA 
rgProAlaArgPhelleAlaArgGlnAsnAlaSerSerAlaPheLysThrCysThrProSerProArgLysIleLe 

u-144 

Hydrophilic Regions - Hopp-Woods 
43-ArgCysGlyArgPro-47 

56-AsnAlaSerArgAspLysProMetAlaSerHisLysAla-68 

95-CysPheArgArgProValSerArgSerAsnGlnLysSerAlaSerCysSerAsn-112 

119-ArgProAlaArgPheIleAla-12 5 

137-ThrProSerProArgLysIle-143 

090-1 

AMPHI Regions - AMPHI 

10-SerGlnSerLeuLysArgPheAspLysHisPheArg-21 

56-SerGlnSerGlyAlaValGlyHisIle-64 

141-AlaAspPhePheHisAlaValArgGlnAla-150 

152-GluGlyPheAspValPheGluGlnCysPheAla-162 

164-GlnThrAspGlyLeuThrGln-170 

177-ValSerGlyValValGlnThrLeuGlnArg-186 

22 6-LeuHisArgAlaAlaGluArgIleValArgIleGlnAsnLeuHisAlaVal-242 

3 87-IleGluThrValValGlnArgIlePheGlnThrAla-3 9 8 

4 0 4 - Pr oValLys Hi s LeuThr AspLeuArg- 412 

42 5-AsnLeuArgAlaValPheAlaGlnValGlyAsnHisGlyAsnThrArgThrAlaGluSer-444 

Antigenic Index - Jameson-Wolf 

9-AlaSerGlnSerLeuLysArgPheAspLysHisPheArg-21 

29-HisIleLysAlaArgAlaGlyGlyAlaGluGlnHis-40 

53-AsnGlyPheSerGlnSerGly-59 

73-AlaAspLeuArgArgIleAspThrAsnGlnGlu-83 

9 4 - Al aGlnGlyAr gGluVa 1-99 

107-GlnAsnHisGluGluArgIleLeuGlnThrGlyAsnArgGlyGlySerArgAlaAspIleArg-127 
149-GlnAlaLeuGluGly-153 

161-PheAlaArgGlnThrAspGlyLeuThrGlnSerHisGlySerHisAspValSerGly-179 
187-AsnValLeuArgAspAsnGln-193 
214-PheGlnArgLysProPheTyr-22 0 
22 8-ArgAlaAlaGluArgIleValArg-23 5 
269-GlnHisArgArgArgSerArgThrGlnAla-27 8 
285-GluAlaGlyLysLeuGln-29 0 

304-ArgLeuGlnAsnArgArgAlaAspIleAlaArgAspAsnGlyIle-318 
3 2 0- Pr oAl aLeuAspThrGluI leAlaAspGlnAlaArgTyrAr gGly- 334 
3 3 9 -AlaGlyAsnArgAsnTyr- 3 44 
353-ValArgGlnGlnPhe-3 57 
379-AspAlaGlyThrGluSerGlnAsnIle-3 87 

3 9 8-AlaArgValLysHisGlnProValLysHisLeuThrAspLeuArgHis-413 
421-IleIleArgSerAsnLeuArg-427 

434-GlyAsnHisGlyAsnThrArgThrAlaGluSerGlyAspGluAspPhePhe-450 
Hydrophilic Regions - Hopp-Woods 



H-GlnSerLeuLysArgPheAspLysHisPheArg-21 
2 9-HisIleLysAlaArgAlaGlyGlyAlaGluGlnHis-40 
7 3 -AlaAspLeuArgArglleAspThrAsnGln- 82 
94-AlaGlnGlyArgGluVal-99 
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107-GlnAsnHisGluGluArgIleLeu-114 

117-GlyAsnArgGlyGlySerArgAlaAspIleArg-127 

163 - ArgGlnThrAspGlyLeuThr- 1 6 9 

173-GlySerHisAspVal-177 

187 - AsnValLeuArgAspAsnGln- 193 

22 8-ArgAlaAlaGluArgIleValArg-235 

269-GlnHi sArgArgArgSerArgThrGln- 2 7 7 

285-GluAlaGlyLysLeuGln-29 0 

3 05-LeuGlnAsnArgArgAlaAspIleAlaArgAspAsnGlyIle-318 
322 - LeuAspThrGlu I 1 eAl aAspGlnAl aArgTyr Arg- 3 33 
380-AlaGlyThrGluSerGlnAsnIle-3 87 
39 8-AlaArgValLysHisGlnPro-404 
407-HisLeuThrAspLeuArgHis-413 
421-IleIleArgSerAsnLeu-42 6 

437-GlyAsnThrArgThrAlaGluSerGlyAspGluAspPhePhe-450 
091-2 

AMPHI Regions - AMPHI 

H-ProLeuSerAspGlyIleAlaSerCys-19 

21-IleThrArgLeuGlnAlaLeuVal-2 8 

3 3 - Val LeuVa 1 SerVal LeuThr SerLeuAlaLys - 4 3 

Antigenic Index - Jameson-Wolf 

l-LeuSerArgArgCysProProLeuProLysProLeuSerAspGlyIleAla-17 
7 3-LeuArgCysArgLeuProLysProSerAspArgPheAsp-85 
105-LeuAspAsnProLeuArgCysArgLeuProIleProSerAspArgPheGly-121 

Hydrophilic Regions - Hopp-Woods 

l-LeuSerArgArgCysProProLeu-8 

7 5 -CysArgLeuPr oLys Pr oSerAspArgPheAsp- 8 5 

107-AsnProLeuArgCys-lll 

115-IleProSerAspArgPhe-120 

092 

AMPHI Regions - AMPHI 

55-GlyMetSerGlyIleAlaGluValLeuHis-64 

7 6-AlaArgAsnAlaAlaThrGluHisLeu-84 

95-HisThrAlaGluHisValAsnGly-102 

120-ValAlaAlaLeuGlu-124 

137-AlaGluLeuMetArgPheArgAsp-144 

2 0 9 - LeuThr Pro 1 1 eMe t SerVa lVa IThr Asnl 1 eAsp- 2 2 0 

226-ThrTyrGlyHisSerValGluLysLeuHisGlnAlaPheIleAspPheIleHisArg-244 

2 59-HisValArgAlaIleLeuProLysValSerLysProTyr-271 
273 -ThrTyrGlyLeuAspAspThr Al a - 2 8 0 

3 21-AsnValLeuAsnAlaLeuAlaAlaIle-329 
3 3 9 -ValGluAlaIleGlnLysGly-3 45 

3 53-GlyArgArgPheGlnLysTyrGlyAspIleLys-363 

4 07-ArgTyrThrArgThrArgAspLeuPheGluAspPheThrLysValLeuAsnThrValAspAlaLeu-428 
449 -LeuAlaArgAl all eArgVa 1 LeuGlyLy sLeu- 459 
464-CysGluAsnValAlaAspLeuProGluMetLeuLeuAsn-476 

Antigenic Index - Jameson-Wolf 
14-LeuTrpArgAlaAsnGlyGlnProPheLys-23 

2 5-ThrProLeuArgIleGluAsnProProGluArgAsnIleMetMetLysAsnArgVal-43 
7 0-ValSerGlySerAspGlnAlaArgAsnAlaAla-80 
lll-AlaValLysLysGluAsnProGluVal-119 
140-MetArgPheArgAspGlyIle-146 
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150 -GlyThrHi sGlyLysThrThrThr- 1 5 7 
184-GlyThrAsnAlaArgLeuGlyLysGlyGluTyr-194 
198-GluAlaAspGluSerAspAla-204 
218-AsnIleAspGluAspHisMetAspThrTyrGly-228 
230-SerValGluLysLeuHis-23 5 

255- IleAspSerGluHisVal-2 60 
263-IleLeuProLysValSerLysProTyrAla-272 
275 -GlyLeuAspAspThrAlaAsp- 2 8 1 

28 6-AspIleGluAsnValGlyAla-292 

3 02 -MetLysGlyHisGluGlnGlySerPhe-3 10 

3 51-GlyValGlyArgArgPheGlnLysTyrGlyAspIleLysLeuProAsnGlyGly-3 68 
374-AspAspTyrGlyHisHisPro-3 8 0 
393 -AlaTyrLeuGluLysArgLeu- 3 9 9 

404 -GlnProHi sArgTyrThr ArgThrArgAspLeuPheGluAspPheThrLys - 42 0 
435-AlaAlaGlyGluGluProIleAlaAlaAlaAspSerArgAlaLeuAlaArg-451 

46 6-AsnValAlaAspLeuPro-471 

47 8-LeuGlnAspGlyAspIle-483 

48 8-GlyAlaGlySerIleAsn-493 

Hydrophilic Regions - Hopp-Woods 

26-ProLeuArgIleGluAsnProProGluArgAsnIleMetMetLysAsnArgVal-43 

71-SerGlySerAspGlnAlaArgAsnAlaAla-8 0 

Hl-AlaValLysLysGluAsnProGlu-118 

140 -Me t ArgPheAr gAsp - 144 

152-HisGlyLysThrThr-156 

187-AlaArgLeuGlyLysGlyGlu-193 

198-GluAlaAspGluSerAspAla-204 

2 1 8 - Asnl 1 eAspG luAspH i sMe t Asp- 2 2 5 

23 0-SerValGluLysLeuHis-235 

256- AspSerGluHisVal-2 60 

27 5 - GlyLeuAspAspThr Al aAsp- 2 8 1 

3 03-LysGlyHisGluGlnGlySer-309 

3 51-GlyValGlyArgArgPheGlnLys-3 58 

360-GlyAspIleLysLeu-3 64 

3 93 -AlaTyrLeuGluLysArgLeu- 3 9 9 

407 - Ar gTyrThr ArgThr ArgAspLeu PheG luAspPheThr Lys - 4 2 0 

43 5-AlaAlaGlyGluGluProIleAlaAlaAlaAspSerArgAlaLeuAlaArg-451 

466-AsnValAlaAspLeuPro-471 

47 9-GlnAspGlyAspIle-483 

093-2 

AMPHI Regions - AMPHI 
2 6-ThrAlaIleLeuAsn-3 0 
59-ThrAlaPheAsnIleLeuHisGly-66 
159-LysSerValTyrGluGluLeuLysHisLeu-168 
19 6-IleHisIleIleProAlaThrGluPhe-204 
2 5 4 - PheLeuLysAspThr- 2 5 8 
267-IleAsnThrLeuProGlyMetThrSer-27 5 

Antigenic Index - Jameson-Wolf 

12-GlyGlyPheSerSerGluArgGluIleSerLeuAspSerGlyThr-26 
32-LeuLysSerLysGlyIleAsp-38 

41-AlaPheAspProLysGluThrProLeuSerGluLeuLysAlaGlnGly-56 

66-GlyThrTyrGlyGluAspGlyAlaVal-74 

96-GlyMetAspLysTyrArgCys-102 

12 0-HisAspAspThrAspPheAspAlaValGluGluLysLeuGly-133 
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140-ProAlaAlaGluGlySerSer-146 

151-LysValLysGlyLysGlyArgLeuLysSerValTyrGluGluLeuLysHisLeuGln-169 

17 6 -ArgPhel 1 eGlyGlyGlyGluTyrSer- 1 84 

189-AsnGlyLysGlyLeuPro-194 

203-GluPheTyrAspTyrGluAlaLysTyrAsnArgAspAspThrIleTyrGlnCysProSerGluAspLeuThr 

GluAlaGluGluSerLeuMetArg-234 

245 -GlyAlaGluGlyCysVal - 250 

2 53 -AspPheLeuLysAspThrAspGly-2 60 

2 7 0 -LeuPr oGlyMetThr- 2 7 4 

279-ValProLysSerAlaAla-284 

Hydrophilic Regions - Hopp-Woods 

15-SerSerGluArgGluIleSerLeu-22 

32-LeuLysSerLysGlyIleAsp-38 

41-AlaPheAspProLysGluThrProLeuSerGluLeuLysAla-54 

68-TyrGlyGluAspGlyAlaVal-74 

96-GlyMetAspLysTyrArgCys-102 

12 0-HisAspAspThrAspPheAspAlaValGluGluLysLeuGly-13 3 
140-ProAlaAlaGluGlySerSer-146 

151-LysValLysGlyLysGlyArgLeuLysSerValTyrGluGluLeuLysHisLeuGln-169 
2 0 5 -TyrAspTyrGluAlaLysTyrAsnArgAspAspThr I le- 217 
221-ProSerGluAspLeuThrGluAlaGluGluSerLeuMetArg-23 4 
253-AspPheLeuLysAspThrAspGly-2 60 
094 

AMPHI Regions - AMPHI 
17-LeuProProIleThrLysValGlySer-25 
8 0 - PheSer PheLeuThr AlaVal- 86 

Antigenic Index - Jameson-Wolf 
3-SerProLeuProLysArgAlaLeu-10 
24-GlySerSerProAlaAlaProArgMetGluAla-34 

50- MetProSerArgLysArgIleAsnSerAlaAsnIleArgAlaArgGlyIleThr-67 

Hydrophilic Regions - Hopp-Woods 
5-LeuProLysArgAlaLeu-10 

2 8 - AlaAlaPr oArgMetGluAla- 3 4 

51- ProSerArgLysArgIleAsn-57 
60-AsnIleArgAlaArgGly-65 
095-2 

AMPHI Regions - AMPHI 

9-CysAlaSerAsnLeuPheArgGlnCysGlnGlnArgGlyGlyAspAlaValAsp-2 6 

3 8-ValLeuGlnAsnValGlnGlnHisPheGlyGlnIleGlyAsnValPheAlaVal-55 
86-PheGlyGlnHisGlnArgValAsnGlyIleGluAspPheGlyLysValPheLysGlnIleAlaArg-107 
132-GlyArgArgHisPheAspGlyValValSer-141 

174-PheLeuAspArgPheAsnArgCysAlaAspPheGlnArgHisAlaAspGlyCysGlnCysValGlnHisVal 
-197 

2 04-GlnHisAspPheLys-208 

23 6-AspValGlyGlyIleValGlnThrValSerSerIle-247 

274-ThrValAspGluIleAspLysArgLeuMetGlnPhePheAspAlaVal-289 

313-GlyCysIleArgLeuValGly-319 

37 0-AsnGlyAspAlaValThrGluAlaHisGlnLeuArgGlnHisGlnGlyAla-3 86 
412-AspAspIleArgThrValAsnValPheGlyGlyMet-423 
43 5-MetLeuGlySerGlyIleSerArgLeuIleArgThrGly-447 
451-AlaGlnIleValGlnAspPheGlyAspAlaAlaHisAla-463 
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Antigenic Index - Jameson-Wolf 
6-SerGlyGlyCysAlaSerAsnLeu-13 

16- GlnCysGlnGlnArgGlyGlyAspAlaValAspAlaSerArgAlaHisIle-32 
62-GlnHisAlaAspGlyAlaGlyLysSerAlaGlyIleGlyGlyGlyAsnArgLeuPhe-80 
88-GlnHisGlnArgValAsnGlyIleGluAspPheGlyLys-100 
112-ValArgLeuGluGlyGluTyr-118 

12 7-AlaCysGlyGlyLysGlyArgArgHisPheAspGly-138 

144- ValHisGlnGluArgGlyProAla-151 
163-AlaAlaAlaAspAlaPheLysAlaGluGlnAlaPhe-174 

17 6 - AspArgPheAsnArgCysAlaAspPheGlnArgHi sAlaAspGlyCysGln- 192 

205-HisAspPheLysArg-209 

253 -GlyGlnAsnArgAlaAspVal -2 5 9 

263 -AsnThrGlnLysGlyPheAlaVal - 270 

273-HisThrValAspGluIleAspLysArgLeu-282 

3 0 0 - 1 leGlyAsnAspGlyHi sAsnArgCysGlnValGlnLysGlyCys -3 1 4 

33 9-PheAlaAlaAspAsnGluSerArgValLysSerCysArgAlaGluAspGlyGlyGlyGlnAlaGlyGlyArg 

GlyPheAlaValArgAlaGlyAsnGlyAspAlaValThr-37 5 

37 8-HisGlnLeuArgGlnHisGlnGlyAlaArgAsnAsnGlyAsn-3 91 

394-LeuGlnArgSerAspAsnPheGly-401 

4 0 5 - PheAspGlyGlyArgGlyAsnAspAspI leArgThr- 4 1 6 
442-ArgLeuIleArgThrGlyAsnPheLys-450 

461 - AlaHi s Al aAspAl aAl aAspThr AspLysMe t AspVa 1G lyAsn- 475 
Hydrophilic Regions - Hopp-Woods 

17- CysGlnGlnArgGlyGlyAspAlaValAspAlaSerArgAlaHisIle-32 
64-AlaAspGlyAlaGlyLysSerAlaGly-72 

9 3 - AsnG ly 1 1 eG luAsp PheG lyLy s - 1 0 0 

112-ValArgLeuGluGlyGluTyr-118 

128-CysGlyGlyLysGlyArgArgHisPhe-136 

145- HisGlnGluArgGlyPro-150 

163 -AlaAl aAl aAspAl aPheLysAlaGluGlnAlaPhe- 174 

182-AlaAspPheGlnArgHisAlaAspGly-190 

205-HisAspPheLysArg-209 

27 3-HisThrValAspGluIleAspLysArgLeu-282 
300-IleGlyAsnAspGlyHisAsnArgCysGlnVal-310 

33 9-PheAlaAlaAspAsnGluSerArgValLysSerCysArgAlaGluAspGlyGlyGly-357 

3 6 8-AlaGlyAsnGlyAspAlaValThr-3 75 

37 8-HisGlnLeuArgGlnHisGlnGlyAlaArgAsnAsnGly-3 90 
39 5-GlnArgSerAspAsn-3 99 

4 0 7 -GlyGlyArgGlyAsnAspAspI 1 eArgThr- 4 1 6 
461-AlaHisAlaAspAlaAlaAspThrAspLysMetAspVal-473 
096-2 

AMPHI Regions - AMPHI 

19-GlyIlePheGluGluIleAspAlaHis-27 

3 7 -AlaAlaAsnArgGln- 4 1 

61-GlyValValAlaVal-65 

112-GlnPhePheValAsnAlaPheGln-119 

12 9 -AlaTyrAlaAlaAlaPheGlyArg- 136 

172-AsnGlnPheAlaAla-17 6 

187 -AspThrAlaAlaGlyl leGlyAsnAlaGln-1 9 6 

22 8-GlnTrpGlyPhePhe-23 2 

Antigenic Index - Jameson-Wolf 
1 -Me tAlaArgHi sThrGlyGlnGlyVal - 9 
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22-GluGluIleAspAla-26 



3 0 -PheArgThrAspCysLeuArgAlaAlaAsn-3 9 



7 5 -GlyCysGlyAsnAspValTyrAla- 82 



88-ValGlnAspGlyAla-92 



97-AlaAlaAspLysThrPheGlyAsn-104 
13 7-ArgPheHisLysHisArgGln-143 

157-ValGlnAspGlyGluLeuGlyAsnGlyGlnSerGlnCysLeu-17 0 

181-AlaAspGlyGlyCysGlyAspThr-188 

2 1 1 - ThrVa lLysAspVa 1G luCysAr gLeu- 219 

Hydrophilic Regions - Hopp-Woods 
l-MetAlaArgHisThrGlyGln-7 



22-GluGluIleAspAla-26 

33 -AspCysLeuArgAlaAlaAsn- 3 9 

9 7 -AlaAl aAspLy sThr PheGly- 103 

13 7-ArgPheHisLysHisArgGln-143 

158-GlnAspGlyGluLeuGlyAsn-164 

183 - GlyG lyCysGlyAspThr - 1 8 8 

2 1 1 - ThrVa 1 Ly s AspVa 1 G 1 uCys Ar gLeu- 2 1 9 

097-2 

AMPHI Regions - AMPHI 

28-AlaGlyLeuThrThrPheLeuThrMetCysTyrIleVal-40 
72 -MetGlyPheValGly-7 6 

166 -AlaThrLeuValGlyLeuGlyAspI leHisGlnProSerAlaLeuLeuAlaLeuPheGly- 185 
207-ThrIleThrValIleAlaSerLeuMetGlyLeuAsnGluPheHisGlyIleIleGlyGluValProSerIle 

-230 

242-LeuPheThrValSer-246 
260-PheAspSerThrGlyThrLeu-2 66 
342-LeuAlaLysSerValProAlaPheAlaThr-351 
3 62-MetLeuArgSerAlaArgAspIle-3 69 

Antigenic Index - Jameson-Wolf 
1 -MetAspThr SerLysGlnThrLeu- 8 

1 3 - PheLy sLeuLysAlaAsnG lyThr ThrVa 1 ArgThrGluLeu- 2 6 

125-LysValArgGluMetLeu-13 0 

2 60-PheAspSerThrGly-2 64 

277 - Va lAspGlyLysLeuProArgLeuLysArg-2 86 

3 1 7 - SerAl aGlyGlyAr gThrGly- 3 23 
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3 64-ArgSerAlaArgAspIleAspTrpAspAspMetThrGlu-37 6 
410 - LeuCysAr gArgThr Ly sAspVa lProPro-419 

Hydrophilic Regions - Hopp-Woods 
l-MetAspThrSerLys-5 

1 6 - Ly sA laAsnG lyThrThrValAr gThrGluLeu- 2 6 
12 5-LysValArgGluMetLeu-13 0 
279-GlyLysLeuProArgLeuLysArg-286 
318-AlaGlyGlyArgThr-322 

3 64-ArgSerAlaArgAspIleAspTrpAspAspMetThrGlu-37 6 

410-LeuCysArgArgThrLysAspValPro-418 

098-2 

AMPHI Regions - AMPHI 

29-AlaGluAlaGlyAspGlnPheValGlyAsp-3 8 
110 - ValGlyAspPhePheLysLeuAlaPhe- 118 

12 0-CysGlnIleGlnAsnValValThrAlaIleAlaGlnIleValAla-134 
163-LeuSerSerPheSerHisGly-169 

Antigenic Index - Jameson-Wolf 

24-ValGlnGluAspAlaAlaGluAlaGlyAspGlnPheVal-3 6 

68-MetGlyMetCysArg-72 

7 8 - PheAsnH i sThr AspAr gG InAlaAla - 8 6 

13 6-ThrAlaAsnGlyThrGlnSerGlyIleThrGlyArgAsnAlaArgLysArgAsnGlyPhe-155 
158-PheGluGlyArgGlyLeuSerSerPheSerHisGlyIle-17 0 

180 - Val PheArgArgPr oMetArgl leCys- 18 8 

Hydrophilic Regions - Hopp-Woods 

24-ValGlnGluAspAlaAlaGluAlaGlyAsp-33 

7 9 -AsnHi sThrAspArgGlnAla- 8 5 

144-IleThrGlyArgAsnAlaArgLysArgAsnGly-154 

158-PheGluGlyArgGly-162 

1 8 0 - Va 1 PheArgAr g Pr oMe t Ar g - 1 8 6 

099 (delete this one — mistaken sequence) 

AMPHI Regions - AMPHI 

6-SerMetMetArgLeuProAspIle-13 

47-AlaPheValGluPhePheGlyGluGly-55 

102-LysLeuValGluThrTyrAlaLysThr-llO 

114-TrpAlaAspAlaLeuLysThrAla-121 

13 5-ThrArgAsnMetAlaGlyProSerAsn-143 

154-AlaAlaLysGlyLeuAlaLysProTyrGluGluProSerAspGly-168 
17 8-AlaAlaIleThrSerCysThrAsnThrSerAsnProArgAsnVal-192 

2 5 1 -ThrCysAsnGlyMetSer- 2 5 6 

341-IleAspAlaValValAlaGluTyrValLysProGlnGlnPheArgAspValTyrVal-359 

3 7 1 - ProSer Pr oLeuTyrAspTrpArg- 3 7 8 
3 8 1 - SerThr Tyr 1 1 eAr g- 3 85 

3 98-ArgThrLeuArgGlyMetArgProLeu-406 
443-AspPheAsnSerTyrAlaThr-449 

4 6 8 - PheAsnGluMe tValLys - 4 7 3 

4 9 4 -Me t ArgMe tTrpG luAla 1 1 eG luThr TyrMet - 504 
53 2-ArgLeuAlaGlyVal-53 6 

53 9-IleValAlaGluGlyPheGluArgIleHisArgThrAsn-551 
575-GlyThrGluThrTyr-57 9 

Antigenic Index - Jameson-Wolf 

17- GluLeuAsnGlyLysArgGlnAlaGly-2 5 
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3 8 - PheLeuArgLy sG luArgVa lVal - 4 5 
53-GlyGluGlyAlaArgSer-58 
60-SerIleGlyAspArgAlaThr-66 
70-MetThrProGluPhe-7 4 
83-11 eAspGluGlnThr - 8 7 

94-ThrGlyArgAspAspAlaGlnValLysLeu-103 

133-SerValThrArgAsnMetAlaGlyProSerAsnProHis-145 

157-GlyLeuAlaLysProTyrGluGluProSerAspGlyGlnMetProAspGly-173 

183-CysThrAsnThrSerAsnProArgAsnVal-192 

2 01-AsnAlaAsnArgLeuGlyLeuLysArgLysProTrpVal-213 

216-SerPheAlaProGlySerLysValAla-22 4 

2 3 5- ProGluMetGluLysLeu-2 4 0 

2 51-ThrCysAsnGlyMetSerGlyAlaLeuAspProLysIlGGlnLysGluIleIleAspArgAspLeuTyr-27 
3 

27 9-SerGlyAsnArgAsnPheAspGlyArgIleHisProTyrAlaLys-293 
312-IleArgPheAspIleGluAsnAspVal-32 0 

3 2 2 -GlyValAlaAspGlyLysGluI 1 eArgLeuLysAsp- 333 
3 3 5-TrpProAlaAspGluGluIleAspAlaVal-3 44 

3 48-TyrValLysProGlnGlnPheArgAspVal-357 

3 63-AspThrGlyThrAlaGlnLysAlaProSerProLeuTyrAspTrpArgProMetSerThrTyrIleArgArg 
ProProTyrTrp- 390 

3 94-LeuAlaGlyGluArgThrLeuArgGlyMetArg-404 
409-LeuPraAspAsnIleThrThrAspHisLeuSerProSerAsn-422 
438-GlyLeuProGluGluAspPheAsnSerTyrAlaThrHisArgGlyAspHisLeuThr-456 
463-AlaAsnProLysLeuPhe-46 8 

471-MetValLysAsnGluAspGlySerValArgGlnGlySerPheAlaArgValGluProGluGlyGluThr-49 
3 

5 03-TyrMetAsnArgLysGlnPro-509 

516-AlaAspTyrGlyGlnGlySerSerArgAspTrpAlaAlaLysGlyValArg-532 

543-GlyPheGluArgIleHisArgThrAsnLeu-552 

5 6 2 - PheLys Pr oAspThrAsnAr gHi s - 5 6 9 

571-LeuGlnLeuAspGlyThrGluThrTyrAspValValGlyGluArgThrProArgCysAspLeu-591 

595-IleHisArgLysAsnGlyGluThrValGlu-604 

612-AspThrAlaGluGlu-616 

Hydrophilic Regions - Hopp-Woods 
18-LeuAsnGlyLysArgGlnAlaGly-2 5 
3 8-PheLeuArgLysGluArgValVal-45 
53-GlyGluGlyAlaArg-57 
60-SerIleGlyAspArgAlaThr-66 
83-IleAspGluGlnThr-87 

94-ThrGlyArgAspAspAlaGlnValLysLeu-103 

157-GlyLeuAlaLysProTyrGluGluProSerAspGlyGlnMetProAsp-17 2 
2 05-LeuGlyLeuLysArgLysProTrpVal-213 
23 5-ProGluMetGluLysLeu-2 40 

2 59-LeuAspProLysIleGlnLysGluIleIleAspArgAspLeuTyr-273 

2 82-ArgAsnPheAspGlyArgIle-288 
312-11 eArgPheAspI leGluAsnAspVal - 320 

3 24-AlaAspGlyLysGluIleArgLeuLysAsp-333 
3 35-TrpProAlaAspGluGluIleAspAlaVal-344 
3 66-ThrAlaGlnLysAlaPro-3 71 

3 9 4 - LeuAlaGlyGluArgThrLeuArgGlyMet Arg- 404 

438-GlyLeuProGluGluAspPheAsn-445 

450-HisArgGlyAspHis-454 

471-MetValLysAsnGluAspGlySerValArg-480 
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485-AlaArgValGluProGluGlyGluThr-493 
503-TyrMetAsnArgLysGlnPro-5 09 

518-TyrGlyGlnGlySerSerArgAspTrpAlaAlaLysGlyValArg-532 
543-GlyPheGluArgIleHisArg-549 
562- PheLy s Pr oAspThr AsnArgHi s - 5 6 9 
574-AspGlyThrGluThr-578 

580 -AspValValGlyGluArgThr ProArgCysAsp-5 9 0 

596-HisArgLysAsnGlyGluThrValGlu-604 

612-AspThrAlaGluGlu-616 

099-2 

AMPHI Regions - AMPHI 

3 0-ProGlySerTyrAspLysLeuPro-37 

5 7 - ProThrLeuGlnSerTrpLeuGlyGln- 6 5 

9 1 -Thr AlaLeuVa lAspLeuAl aG lyLeuArgAsp- 101 

106-LysGlyGlyAspProAlaLysValAsn-114 

13 8 - Al aPheAr gLy s Asn- 142 

212-AspSerLeuGlyVal-216 

23 4-AlaSerMetMetArgLeuProAspIle-242 

276-AlaPheValGluPhePheGlyGluGly-284 

3 3 1-LysLeuValGluThrTyr AlaLysThr- 339 

343-TrpAlaAspAlaLeuLysThrAla-3 50 

3 64-ThrArgAsnMetAlaGlyProSerAsn-372 

3 83-AlaAlaLysGlyLeuAlaLysProTyrGluGluProSerAspGly-3 97 
407-AlaAlaIleThrSerCysThrAsnThrSerAsnProArgAsnVal-421 

4 8 O-ThrCysAsnGlyMetSer- 4 8 5 

570-IleAspAlaValValAlaGluTyrValLysProGlnGlnPheArgAspValTyrVal-588 

6 0 0- Pr oSer ProLeuTyrAspTrpArg- 607 
610-SerThrTyrIleArg-614 

627 -ArgThrLeuArgGlyMe tArgProLeu- 635 
672 -AspPheAsnSerTyrAlaThr - 6 7 8 

6 9 7 - PheAs nG luMe tValLys-702 
723-MetArgMetTrpGluAlaIleGluThrTyrMet-733 

7 61-ArgLeuAlaGlyVal-765 

7 68-IleValAlaGluGlyPheGluArgIleHisArgThrAsn-780 
804-GlyThrGluThrTyr-808 

Antigenic Index - Jameson-Wolf 



3-AlaAsnGlnArgTyrArgIjysProLeuProGlyThrAspLeuGluTyrTyrAsp-20 
22-ArgAlaAlaCysGluAspIleLysProGlySerTyrAspLysLeuProTyr-3 8 
47-LeuValAsnArgAlaAspLysValAspLeuPro-57 
67-IleGluGlyLysGlnGluIle-73 

97-AlaGlyLeuArgAspAlaIleAlaGluLysGlyGlyAspProAlaLys-112 

131-CysGlyGlyTyrAspProAspAlaPheArgLysAsnArgGluIleGluAspArgArgAsnGluAspArgPhe 
-154 

162-ThrAlaPheGluAsn-166 
181-AsnLeuGluLysMetSer-186 

2 00-ThrCysValGlyThrAspSerHisThrProHisValAspSer-213 

222-GlyGlyLeuGluAlaGluThr-22 8 

246-GluLeuAsnGlyLysArgGlnAlaGly-254 

2 67 -PheLeuArgLysGluArgValVal - 2 7 4 

2 82 -GlyGluGlyAlaArgSer-2 87 

2 89-SerIleGlyAspArgAlaThr-295 
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299 -MetThrProGluPhe-3 03 

312-11 eAspG luGlnThr - 316 

323-ThrGlyArgAspAspAlaGlnValLysLeu-332 

362-SerValThrArgAsnMetAlaGlyProSerAsnProHis-374 

386-GlyLeuAlaLysProTyrGluGluProSerAspGlyGlnMetProAspGly-402 

412-CysThrAsnThrSerAsnProArgAsnVal-421 

43 0 -AsnAl aAsnArgLeuG lyLeuLysAr gLy sProTrpVal - 44 2 

445-SerPheAlaProGlySerLysValAla-453 

464-ProGluMetGluLysLeu-469 

480-ThrCysAsnGlyMetSerGlyAlaLeuAspProLysIleGlnLysGluIleIleAspArgAspLeuTyr-50 

2 

508 - SerGlyAsnArgAsnPheAspGlyArgI leHis ProTyrAlaLys- 5 2 2 

541-IleArgPheAspIleGluAsnAspVal-549 

551-GlyValAlaAspGlyLysGluIleArgLeuLysAsp-562 

564-TrpProAlaAspGluGluIleAspAlaVal-573 

577- TyrVa lLy s Pr oGlnG InPheAr gAspVal - 58 6 

592-AspThrGlyThrAlaGlnLysAlaProSerProLeuTyrAspTrpArgProMetSerThrTyrIleArgArg 
Pr oPr oTyrTrp- 619 

623-LeuAlaGlyGluArgThrLeuArgGlyMetArg-633 

63 8-LeuProAspAsnIleThrThrAspHisLeuSerProSerAsn-651 

667-GlyLeuProGluGluAspPheAsnSerTyrAlaThrHisArgGlyAspHisLeuThr-685 

692-AlaAsnProLysLeuPhe-697 

700-MetValLysAsnGluAspGlySerValArgGlnGlySerPheAlaArgValGluProGluGlyGluThr-72 

2 

73 2-TyrMetAsnArgLysGlnPro-73 8 

745-AlaAspTyrGlyGlnGlySerSerArgAspTrpAlaAlaLysGlyValArg-761 
772 - Gly PheG luAr g 1 1 eHi sArgThr AsnLeu - 7 8 1 
791-PheLysProAspThrAsnArgHis-798 

800-LeuGlnLeuAspGlyThrGluThrTyrAspValValGlyGluArgThrProArgCysAspLeu-820 

82 4-IleHisArgLysAsnGlyGluThrValGlu-833 

841-AspThrAlaGluGlu-845 

Hydrophilic Regions - Hopp-Woods 
5-GlnArgTyrArgLysProLeuPro-12 

22-ArgAlaAlaCysGluAspIleLysProGlySerTyrAsp-34 

47-LeuValAsnArgAlaAspLysValAspLeu-56 

67-IleGluGlyLysGlnGluIle-73 

97-AlaGlyLeuArgAspAlaIleAlaGluLysGlyGlyAspProAlaLys-112 

13 2-GlyGlyTyrAspProAspAlaPheArgLysAsnArgGluIleGl\iAspArgArgAsnGluAspArgPhe-15 
4 

181-AsnLeuGluLysMetSer-186 
205-AspSerHisThrProHis-210 
224-LeuGluAlaGluThr-22 8 
247-LeuAsnGlyLysArgGlnAlaGly-254 

2 6 7 - PheLeuArgLy sG luArgVa 1 Va 1-274 
282-GlyGluGlyAlaArg-2 8 6 
289-SerIl eGlyAspArgAlaThr-2 9 5 
312-IleAspGluGlnThr-316 

3 2 3 -ThrGlyArgAspAspAlaGlnValLysLeu-3 3 2 

3 86-GlyLeuAlaLysProTyrGluGluProSerAspGlyGlnMetProAsp-401 
43 4-LeuGlyLeuLysArgLysProTrpVal-442 
464-ProGluMetGluLysLeu-469 

4 8 8-LeuAspProLysIleGlnLysGluIleIleAspArgAspLeuTyr-502 
511-ArgAsnPheAspGlyArgIle-517 
541-IleArgPheAspIleGluAsnAspVal-549 
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553-AlaAspGlyLysGluIleArgLeuLYsAsp-562 

5 64-TrpProAlaAspGluGluIleAspAlaVal-573 
595-ThrAlaGlnLysAlaPro-600 

623 -LeuAlaGlyGluArgThrLeuArgGlyMetArg- 633 

6 67 -GlyLeuPr oGluGluAspPheAsn- 674 
679-HisArgGlyAspHisLeuThr-68 5 

7 00-MetValLysAsnGluAspGlySerValArg-709 
714-AlaArgValGluProGluGlyGluThr-722 
732-TyrMetAsnArgLysGlnPro-73 8 

747-TyrGlyGlnGlySerSerArgAspTrpAlaAlaLysGlyValArg-761 
772-GlyPheGluArgIleHisArg-77 8 
7 91-PheLysProAspThrAsnArgHis-7 9 8 
803-AspGlyThrGluThr-8 07 

809-AspValValGlyGluArgThrProArgCysAsp-819 

824-IleHisArgLysAsnGlyGluThrValGlu-833 

841-AspThrAlaGluGlu-845 

102 

AMPHI Regions - AMPHI 
42-ValLeuLeuTyrThrTrpPheSerMetLeu-51 

67-GlyAlaSerPheAspThrMetValLysAspLeuLeuGlyArgGlyTrpAsnIleIleAsnGlyIleAla-89 

109-ThrAlaLysGlyLeuGlySerAlaAla-117 

128-LeuValPhePheGlyIleLeuAlaPheCys-137 

144-LeuValAspArgPheThrGlyValLeu-152 

155-GlyMetValLeuThr-159 

207-AsnValSerSerLeuLeuLysTyrPheLys-216 

221-LysValAlaLysSerIle-226 

265-ValLeuIleGluThrLeuSerLysPheAlaGlnThrGlyAsnMetAspLysIleLeuSerLeuPheSerTyr 
MetAla-290 

303-PheAspTyrIleAlaAspIlePheLysTrpAsnAsp-314 
341-PhGValThrAlaIleGlyTyr-347 
352-AlaThrValTrpThrGlyIleIlePro-360 
374 -GlyLysThrTyrLysVal - 379 

Antigenic Index - Jameson-Wolf 
l-MetProAsnLysThrProSer-7 
64-TyrProHisGlyAla-68 
7 7 -LeuLeuGlyArgGly- 8 1 

107-AspLeuThrAlaLysGlyLeuGlySerAlaAlaGlyGly-119 
169-AlaAspAlaLysProSerVal-17 5 
17 9-ThrGlnAlaProAlaGlyThr-185 

214- TyrPheLysGlyAspAlaProLysValAla-223 

2 4 6-GlyAsnLeuProArgAsnGluPhe-2 53 
274-AlaGlnThrGlyAsnMetAspLysIle-282 
311-LysTrpAsnAspSerIleSerGlyArgThrLysThr-322 

3 64-LeuTyrArgSerArgLysLysPheGlyAlaGlyLysThrTyrLysVal-37 9 

Hydrophilic Regions - Hopp- Woods 

l-MetProAsnLysThr-5 

169-AlaAspAlaLysPro-173 

215- PheLysGlyAspAlaProLysValAla-223 
248-LeuProArgAsnGluPhe-253 

2 7 7 -GlyAsnMet AspLys - 2 8 1 

3 1 6- 1 leSerGlyArgThrLysThr- 3 2 2 

3 66-ArgSerArgLysLysPheGlyAla-373 
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AMPHI Regions - AMPHI 

H-TrpIleGlyLeuGly-15 

22 -ValThrArgLeuLeuAsp-2 7 

51-LysValTyrGlyAsnThrAlaGluLeu-59 

74-AlaAlaValCysAspIleLeuAsnGlyValArgAspGlyLeu-87 

97-ThrIleSerProThr-101 

110-ValGluAlaAlaGlyGlyGlnPheAlaGluAlaProVal-122 

143-AlaValLeuAsnProLeuGlnLysIlePheSer-153 

162-PheGlyAspValGlyLysGlySer-169 

17 6-AsnSerLeuLeuGlyIlePheGlyGluAlaTyr-186 

2 03-IleValGluAlaIleGlyXxxSerAla-211 

2 4 9 -LeuGluGlnAlaGlyAsnThrLeuProAlaValGlu- 2 60 

2 63-AlaAlaSerTyrArgLysAlaValGluAla-272 

Antigenic Index - Jameson-Wolf 
2 5-LeuLeuAspGlyGlyIleGlu-31 

34-ValTyrAsnArgSerProAspLysThrAlaProIleSerAlaLysGlyAlaLysValTyrGlyAsnThr-56 

8 1 -AsnGlyValArgAspGlyLeuAla- 8 8 

9 6-SerThrIleSerProThrGluAsnLeuAla-105 

121-ProValSerGlySerValGlyProAlaThr-130 

13 9-GlyGlySerGluAla-143 

155- ValGlyLysLysThrPheHisPheGlyAspValGlyLysGlySerGly-17 0 
196-PheGlyI leAspThr AspThr I 1 eVal - 204 

211-AlaMetAspSerProMetPheGlnThrLysLysSerLeuTrpAlaAsnArgGluPheProPro-231 
237-HisAlaSerLysAspLeuAsnLeuAlaValLysGluLeuGluGlnAlaGlyAsnThrLeuPro-2 57 
2 64-AlaSerTyrArgLysAlaValGluAlaGlyTyrGlyGluGlnAspValSerGly-2 81 

Hydrophilic Regions - Hopp-Woods 

2 5-LeuLeuAspGlyGlyIle-3 0 

3 7-ArgSerProAspLysThrAlaProIleSerAlaLysGlyAlaLys-51 
81-AsnGlyValArgAspGlyLeuAla-88 
164-AspValGlyLysGlySerGly-170 

1 9 6 - PheGlyl 1 eAspThr AspThr 1 1 e - 2 0 3 
218-GlnThrLysLysSerLeuTrpAla-22 5 

237-HisAlaSerLysAspLeuAsnLeuAlaValLysGluLeuGluGlnAlaGly-2 53 
2 6 5 - SerTyr Ar gLy s Al aValGlu- 2 71 
273-GlyTyrGlyGluGlnAspVal-2 79 
109-2 

AMPHI Regions - AMPHI 

6-GlyThrTyrArgAspLeuHisArgProAlaSerGlu-17 
53-LeuIleProAlaMetAlaGlyThrIleGly-62 
69-AlaValAlaAlaAlaPhe-74 
145-GlyLeuLeuMetAla-149 

156- IleMetAlaLysLeuThrSer-162 

177-GlyThrThrGlyGlnValLysLysLeuPheSerTrpAlaGly-190 
2 07-ValMetTyrAlaLeuLeuGluHisTrpLysLysArgTrpLeu-220 
222-ValProLeuGlyCysLeuIleAla-229 

2 94-HisGlnValPheGlnLysIle-300 
32 6 -ValGlySer IleLeuGly-3 3 1 

3 3 6 -Thr SerSerTrpGlyThr-3 41 

471-AlaValGlyMetLeuProGlyIleProProPheLeuGluHisPheLysSerLeu-488 



Antigenic Index - Jameson-Wolf 
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l-MetGluLysHisAsnGlyThrTyrArgAspLeuHisArgProAlaSer-16 
1 8 - PheAlaThrArgAspGluTyrLeuGlu-2 6 

32-MetGlnProLysArgTrpArgProAsnLeuProPheArgAspTyrArgPheGluTrp-50 

78-LeuGlyLeuProAsp-82 

109-ProGlyAlaAsnLeuProGlyThrHis-117 

160-LeuThrSerAsnGlyVal-165 

179- ThrGlyGlnValLysLys-184 
259-GluAsnSerGlyTrp-263 

3 01-SerTyrProGluLysThrAspLysVal-309 

312- AsnIleAspAspThrMetThr-318 
348-IleAlaLysArgProIleProGlyGly-3 5 6 

3 9 8 - AlaGlyMe tGluMetThrArgLysGlyLysThrThrGln- 410 
441-GlyCysLysGluArgSerAla-447 

Hydrophilic Regions - Hopp-Woods 

l-MetGluLysHisAsnGlyThrTyrArgAspLeuHisArgProAlaSer-16 
18-PheAlaThrArgAspGluTyrLeuGlu-2 6 

3 5-LysArgTrpArgPro-3 9 

4 4 - Ar gAspTyr Ar g PheGluTrp- 5 0 

180- GlyGlnValLysLys-184 

3 0 1- SerTyrProGluLysThrAspLysVal - 309 

313- IleAspAspThrMetThr-318 
348-IleAlaLysArgProIlePro-3 54 

39 8-AlaGlyMetGluMetThrArgLysGlyLysThrThrGln-410 

441-GlyCysLysGluArgSerAla-447 

111-2 

AMPHI Regions - AMPHI 
6-ArgLeuProAsnPheIleArgVal-13 

2 7 - S erGluGlnThrTyrThrVa 1 Ly s - 4 8 

58-ProSerProAlaGluIleGlnLysArgIleAspAspAlaLeuLysGluValAsnArgGlnMetSerPheAsnG 

lnHisThrAlaGlyLeuArgIleSer-102 

12 8-GlyProLeuValAsnLeuTrp-134 

151-IleLysGlnAlaAlaSerTyrThrGlyAspTyrAlaSerLeu-174 
183-LeuAspLeuSerSerIleAlaLys-190 
198-AlaGlyGluTyrLeuValGluIleGlyGly-215 
23 7-AsnIleValGlnLeuSerHisIle-276 

314- GluThrGluAlaLeu-318 

Antigenic Index - Jameson-Wolf 
1-MetProSerGluThrArgLeuProAsnPhe-lO 
CysSerGluGlnThrAla-3 1 

3 7 -G InGlyG luThrMe tGlyTyr- 4 5 

49-TyrLeuSerAsnAsnArgAspLysLeuProSerProAlaGluIleGlnLysArgIleAspAspAlaLeuLysG 

luValAsnArgGlnMetSerThrTyrGlnProAspSerGluIleSerArgPheAsnGlnHisThrAlaGlyLysPr 

oLeuArgIleSerSerAspPhe-105 

1 11 -GluAl aValArgLeuAsnArg- 117 

GlyPheGlyProAspLysSerValThrArgGluProSerProGluGlnIleLysGlnThrGly-159 
163-IleIleLeuLysGlnGlyLysAspTyrAlaSerLeuSerLysThrHisProLysAla-181 
1 87 - Ser PheGlyValAspLysValAlaGlyGluLeuGluLysTyrGly- 205 

213-IleGlyGlyGluLeuHisGlyLysGlyLysAsnAlaArgGlyGluProTrpArgIleGlyIleGluGlnPro 
AsnIle-238 

240-GlnGlyGlyAsnLeuAsnAsnArgSerLeuAlaThrSerGlyAspTyrArg-2 62 

2 64-PheHisValAspLysAsnGlyLysArgLeuSerIleAsnProAsnAsnLysArgProIleSerAlaMetThr 
AlaAspGlyLeuSer-3 06 

3 1 4 -G luThrGluAl aLeuLy s LeuAlaGluArgGluLysLeu- 3 2 6 
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33 2-ValArgAspLysGlyGlyTyrArgMetSerSerGluPheGluLysLeuLeuArg-3 51 

Hydrophilic Regions - Hopp-Woods 
l-MetProSerGluThrArgLeu-7 
26-CysSerGluGlnThrAlaThrMet-41 
51-SerAsnAsnArgAspLysLeuProSer-59 

61-AlaGluIleGlnLysArgIleAspAspAlaLeuLysGluValAsnArgGlnGlnProAspSerGluIleSerA 
rg-89 

97-LysProLeuArgIleSerSer-103 
Hl-GluAlaValArgLeuAsnArg-117 

13 7-GlyProAspLysSerValThrArgGluProSerProGluGlnIleLysGln-153 

163-IleIleLeuLysGlnGlyLysAspTyrAlaSer-173 

175-SerLysThrHisPro-179 

19 6-LysValAlaGlyGluLeuGluLysTyrGly-205 

217-LeuHisGlyLysGlyLysAsnAlaArgGlyGluProTrp-229 

2 67 - AspLysAsnGlyLysArgLeuSer Pr oAsnAsnLysArgPr oil e- 285 

29 9-AlaMetThrGlyLeuGluThrGluAlaLeuLysLeuAlaGluArgGluLysLeu-3 26 

33 2-ValArgAspLysGlyGlyTyr-338 

344-SerGluPheGluLysLeuLeuArg-3 51 

117-1 

AMPHI Regions - AMPHI 
6-ProIleGlnAspThrGlnSerAla-13 

15- LeuGlnGluLeuArgGluTrpPheAspSerTyrCysAlaThrPro-55 
57-GlyGluProLeuProAspHisHisGluLeuAspLeuLeu-77 

7 9 - AspAl aVa lAl aAlaThrLeuLeuAlaAspI leGlyArgTyr - 9 2 

94-ProAspTrpLeuValSerCysAsnSerThrValAlaGluLeuValLysGlyValAspGluValGlnLysLeuT 
hrHisPheAlaArgValAspSerLeuGlnAlaGluThrLysMetLeuLeuAlaMet-150 

1 7 0- PheLeuSerAsnAlaProAspSerProGluLysAspI lePhe-1 9 1 
216-LysProGluLysTyrArgArgLeuGluTyrIleGluAsnPheLeuAsnIleLeuArg-246 
2 60-GlyArgProLysHisIleTyrSerIleTyrLys-270 
2 82-LeuPheAspIleArg-286 

2 90-IleLeuValAspThrValProGluCysTyrThrThrLeuGlyIleValHisSerLeuTrpGlnProIlePro 
GlyGlu PheAspAspTyr IleAla-321 

3 27-GlyTyrLysSerLeuHisThr-3 33 

3 51-AspMetHisGlnPheAsnGluPheGlyValAla-361 
3 8 5 -GlnLeuLeuAspTrp- 389 

4 12 -AspThrHi sGlyLysValHi s SerSer I leGlyAspArgLeuGluAsn-4 6 5 
485-TyrGluLysAlaIleGlyLysIleArgAlaTyrGlnGlnAsnAlaAsp-508 

510-ValArgGluGlnLeuAlaLysLeuGlnGluLeuAlaGluGlyTyrLysLysProGluAspLeuTyrThrAsn 
ArgAlaIleGlnLysAlaCysGlyThrLeuAsnGluProPro-571 

585-LysIleLysLysGlyGlyMetThrThrLeuAlaLysCysCysLysProAlaAspAspIleIleGly-62 0 
63 6-ProSerPheGlnHisLeuAlaGluHisAlaProGluLysValLeuAspAlaLeuGlnGlu-659 

679 -ArgAspVal SerAspAla- 6 84 

714-GlnValAsnAspLeuProArgValLeuAlaSerLeuGlyAspValLysGlyValLeuSerValThrArg-73 
6 

Antigenic Index - Jameson-Wolf 
5-SerProIleGlnAspThrGlnSerAlaThr-14 

16- GlnGluLeuArgGluTrpPheAspSerTyrCysAlaAlaLeuProAspAsnAspLysAsnLeuHisTyrProA 
la-50 
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52-AlaAlaThrProTyrGlyGluProLeuProAspHisPhe-64 

72-HisAspLeuLeuPro-78 

8 8 - Aspl leGlyArgTyrVal ProAspTrp- 9 6 

100-ValSerGluArgCysAsnSerThrVal-108 
110-GluLeuValLysGlyValAspGluValGlnLysHis-123 

125-AlaArgValAspSerLeuAlaThrProGluGluArgAlaGlnGlnAlaGluThrMetArg-144 
1 6 2 - Al aMe t Ar gThr ArgThr- 167 

173-AsnAlaProAspSerProGluLysArgAlaValAlaLysGluThrLeu-18 8 

209-AspLeuGlyPheArgHisGlnLysProGluLysTyrArgGluLeuAspGluLysArgThrGluArgLeuGlu 
Tyr-237 

245-LeuArgGlyGluLeuLysLysTyrAsnValAlaGlyArgProLysHisLysMetValLysLysLysLeuSer 
Phe-279 

2 8 3 - PheArgAlaThrValProGluCysTyr-2 9 9 

311-ProIleProGlyGluPheAspAspTyrIleAlaAsnProLysGlyAsnGlyTyrLysSerIleValGlyPro 
GluAspLysGlyValGluValGlnIleArgThr-349 

356-AsnGlyTrpArgTyrLysGluGlyGlyLysGlyAspSerAlaTyrGluGlnLys-379 

3 87-LeuAspTrpArgGluAsnMetAlaGluSerGlyLysGluAspLeuAlaAla-403 
4 1 8 -Thr ProHisGlyLysPr oThrGly- 429 

440-HisSerSerIleGlyAspArgCysArgGlyAlaLysValGluGlyThrProLeuGluAsnGlyGlnArgVal 
GluIlelleThrAlaLysGluGlyHisProSerValAsnGlyTrpValLysSerAsnLysAlalleGlyLysAla- 
500 

5 02-IleArgGlnGlnAsnAlaAspThrValArgGluGluGlyArgValGlnLeuAspLysGlnLeuAla-523 
525-LeuThrProLysProAsnLeuGlnGluLeuAlaGlu-536 

53 8-LeuGlyTyrLysLysProGluAspLeuGlyGlnGlyGluIleSerAsnArgAlaIleGlnLysAlaCysGly 
ThrLeuAsnGluProProProValPro-574 

582-LysGlnSerLysIleLysLysGlyGlyLysAsnGlyVal-594 
596-IlGAspGlyGluAspGlyLeu-602 

608-LysCysCysLysProAlaProProAspAspIleIleValThrArgGluArgGlyIleSerValHisArgLys 
ThrCysProSerPhe-63 8 

644-HisAlaProGluLysValLeuAspGlnIleGluIleArgAlaGlnAspArgSerGlyLeuLeuArgAspVal 

SerAspAlaLeuAlaArgHisLysLeu-690 

696-GlnThrGlnSerArgAspLeuGluAlaSerMet-706 

710-LeuGluValLysGlnValAsnAspLeuProArg-720 

726-GlyAspValLysGly-73 0 

Hydrophilic Regions - Hopp-Woods 

8-GlnAspThrGlnSer-12 
16-GlnGluLeuArgGluTrpPhe-22 

3 0 - Pr oAspAsnAspLysAsnLeu- 3 6 
48-TyrProAlaProLeuProHisAspLeuLeuPro-78 

100-ValSerGluArgCysAsnSerThrGluLeuValLysGlyValAspGluValGlnLysHis-123 
125-AlaArgValAspSer-12 9 

131-AlaThrProGluGluArgAlaGlnGlnAlaGluThrMetArg-144 

162-AlaMetArgThrArgThrAlaProAspSerProGluLysArgAlaValAlaLysGluThrLeu-188 
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2 09-AspL,euGlyPheArgHisGlnLysProGluLysTyrArgGluLeuAspGluLysArgThrGluArgLeuGlu 
Tyr-237 

245-LeuArgGlyGluLeuLysLysTyr-2 52 

258-ValAlaGlyArgLysHisLysMetValLysLysLysLeuSerPhe-279 

2 8 3 - PheAr gAl aThrVal Pr o - 296 
314-GlyGluPheAspAsp-318 
323-ProLysGlyAsnGly-3 27 

33 7-GlyProGluAspLysGlyValGluValGlnIleArgThr-34 9 

3 51-AspGlnArgTyrLysGluGlyGlyLysGlyAspSerAlaTyrGluGlnLeuAspTrpArgGluAsnMetAla 
GluSerGlyLysGluAspLeuAlaAla-403 

405-PheLysLeuPheIleGlyAspArgCysArgGlyAlaLysValGluGlyLeuGluAsnGlyGlnArgValGlu 
IleIleThrAlaLysGluGlyHisPro-47 9 

489-ValLysSerAsnLysAlaIleGlyLysAla-500 

502-IleGlnAsnAlaAspThrValArgGluGluGlyArgValGlnLeuAspLysGlnLeuAla-52 3 
5 3 8 - LeuG lyTyr Ly sLys Pr oGluAspLeuG ly- 551 
553-GlyGluIleSerAsn-5 57 

5 8 2 -LysGlnSerLys 1 1 eLysLysGlyGlyLysVal - 5 9 4 
59 6-IleAspGlyGluAspGlyLeu-602 
608-LysCysCysLysProAlaProProAspAsp-617 

623-ThrArgGluArgGlyIleSerValHisArgLysThrCysHisAlaProGluLysValLeu-650 

65 8-GlnIleGluIleArgAlaGlnAspArgSerGlyLeuLeuArgAspValSerAspAlaLeuAlaArgHisLys 

LeuThrGlnSerArgAspLeuGluAlaSerMet-706 

7 1 0 -LeuGluValLysGlnValAsnAspLeuProArg-7 2 0 

72 6-GlyAspValLysGly-730 

118-2 

AMPHI Regions - AMPHI 

1 1 - ArgAr gAsnl 1 eG lyLy sTrpTyr Asp- 3 1 

61-ProArgTyrIleGlyThrIleIlGAspPheLeuMetValProAsn-79 
102 -GluArgLeuLysThrMetLeuArg- 109 

Antigenic Index - Jameson-Wolf 

8-LysAsnPheArgArgAsnIleThrCysPheGluGlyTyrAspGluAsnSerPhe-25 

27-GlyLysTrpTyrAspAspGlyValTrpAspAspGluGluTyrTrpLysLeuGluAsnAspLeuIleGluValA 
rgLysLysTyrProTyrProMetAspIle-60 

93-AspSerValGlyIleAsnGluArgTyrGluArgLeuLysThr-106 
1 1 2 - PheThrG luLy sAspI 1 eVa 1 AspTyrTyr AsnLy sLy s - 1 2 8 

Hydrophilic Regions - Hopp-Woods 
8 - LysAsnPheArgArgAsnl leThr- 1 5 

3 3-GlyValTrpAspAspGluGluTyrTrpLysLeuGluAsnAspLeuIleGluValArgLysLysTyrProTyrA 
spIle-60 

9 5-ValGlyIleAsnGluArgTyrGluArgLeuLysThr-106 

1 12 - PheThrGluLysAspIleVal - 118 

120-2 

AMPHI Regions - AMPHI 
6-LysAsnIlePheSerAla-ll 

49-SerGlyAsnAlaTyrLysIleValSerThrIleLys-60 

77-AsnThrLeuHisProThrTyrTyrArgAspIleArgArg-89 

142-11 eThrAsnGlyLysLysLeuTyrSerValGlyGlyLeuAsnLysAlaGly- 158 
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189-ProSerLeuAsnAsnIleProAla-196 

Antigenic Index - Jameson-Wolf 

3-LysThrPheLys-6 

35-SerGlySerTyrGly-39 

4 5 -ThrPheGluArgSerGlyAsnAl aTyrLys - 5 4 

68-PheGluSerGlyGlyThrValVal-75 

85- ArgAspIleArgArgGlyLysLeuTyrAlaGlu-95 

97-LysPheAlaAspGlySerValThrTyrGlyLysAlaGlyGluSerLysThrGluGlnSerProLysAla-119 
131-AlaAsnAspAlaLysLeuProProGlyLeuLysIleThrAsnGlyLysLysLeuTyrSer-150 

153- GlyLeuAsnLysAlaGlyThrGlyLysTyrSerIleGlyGlyValGluThrGluValValLysTyrArgVal 
ArgArgGlyAspAspAlaVal - 1 8 3 

19 9 -GlyTyrThrAspAspGlyLysThrTyr-2 07 

218- GlyGlnAlaAlaLysPro-223 

Hydrophilic Regions - Hopp-Woods 

45-ThrPheGluArgSerGlyAsn-51 

8 5 -ArgAspIleArgArgGlyLysLeuTyrAla- 9 4 

107-LysAlaGlyGluSerLysThrGluGlnSerProLysAla-119 

13 1-AlaAsnAspAlaLysLeu- 13 6 

143-ThrAsnGlyLysLysLeuTyr-14 9 

1 5 5-AsnLysAlaGlyThrGly- 160 

167-ValGluThrGluValValLysTyrArgValArgArgGlyAspAspAla-182 
200-TyrThrAspAspGlyLysThrTyr-2 07 

219- GlnAlaAlaLysPro-2 23 
121-1 

AMPHI Regions - AMPHI 

42-ProGlyArgLeuArgArg-47 

68-GlnGluLeuSerArgLeuTyrAlaGlnThr-77 

101-ThrValArgHisAlaPro-106 

148-ProAlaPheHisGlu-152 

165-LeuAsnIleGlyGlyIleAlaAsnIle-173 

1 8 9 - Pr oGlyAsnMetLeuMetAspAlaTrpThr- 19 8 

2 1 6 -GlyAsnl 1 eLeuPr oGlnLeuLeuAspArgLeuLeu- 2 2 7 

23 7-ProLysSerThrGly-2 41 

251-GluThrTyrLeuAsp-2 55 

262-AspValLeuArgThrLeuSerArgPheThrAlaGlnThrValCysAspAlaValSerHis-281 

303-AlaAspLeuAlaGluCysPhe-3 09 

341-IleAsnArgIleProGlySerPro-348 

Antigenic Index - Jameson-Wolf 

13-ThrSerMetAspGlyAlaAsp-19 

23-IleArgMetAspGlyGlyLysTrpLeuGly-32 

40-ProTyrProGlyArgLeuArgArgGlnLeuLeuAspLeuGlnAspThrGlyAlaAspGluLeuHisArgSerA 
rgIleLeuSer-67 

86- AsnLeuAlaProSerAspIleThrAla-94 

97-CysHisGlyGlnThrValArgHisAlaProGluHisGlyTyrSer-lll 
1 1 9 - LeuLeuAl aGluArgThr Arg- 1 2 5 

12 8-ThrValGlyAspPheArgSerArgAspLeuAlaAlaGlyGlyGlnGly-143 

154 - LeuPheAr gAspAsnAr gG luThr ArgAla - 163 
177-ProProAspAlaPro-181 
184-GlyPheAspThrGlyProGlyAsn-191 

2 0 5- Pr oTyrAspLysAsnGlyAlaLysAlaAlaGlnGlyAsn- 217 
23 5-ProHisProLysSerThrGlyArgGlu-243 

253-TyrLeuAspGlyGlyGluAsnArgTyrAspValLeuArgThrLeuSerArg-2 69 
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283-AlaAlaAspAlaArgGln-288 
293-GlyGlyGlyIleArgAsnProValLeu-3 01 
321-LeuAsnLeuAspProGlnTrp-327 

344-IleProGlySerProHisLysAlaThrGlyAlaSerLysProCysIle-3 59 

Hydrophilic Regions - Hopp-Woods 
13-ThrSerMetAspGlyAlaAsp-19 

43-GlyArgLeuArgArgGlnLeuLeuAspLeuGlnAspThrGlyAlaAspGluLeuHisArgSerArgIleLeuS 
er-67 

101- ThrValArgHisAlaPro-106 
119-LeuLeuAlaGluArgThrArg-12 5 

131 -AspPheArgSer ArgAspLeuAlaAla- 13 9 

154-LeuPheArgAspAsnArgGluThrArgAla-163 

206 -TyrAspLysAsnGlyAlaLysAlaAlaGln- 215 

23 6-HisProLysSerThrGlyArgGlu-2 43 

254 -LeuAspGlyGlyGluAsnArgTyrAspVal- 2 6 3 

2 83-AlaAlaAspAlaArgGln-288 

3 4 5 - ProGlySer ProHi sLysAlaThrGlyAlaSer - 3 5 5 
122-1 

AMPHI Regions - AMPHI 
6-AsnIleHisLysThrPhe-ll 

42-ThrPheLeuArgCysLeuAsnAlaLeuGluMetProGlu-54 

102- LeuGluAsnValMetGlu-107 
12 6-LysLeuLeuGluLys- 13 0 

17 6-ProGluLeuValGlnAspValLeuAspThrMetLysGluLeuAla-190 
227-ProGlnAspLeuPheAspHisPro-234 

Antigenic Index - Jameson-Wolf 
5-ArgAsnIleHisLysThrPheGlyGluAsnThrIle-16 
2 3 -AspValCysLysGlyGln-2 8 
34-GlyProSerGlySerGlyLysThrThr-42 

51-GluMetProGluAspGlyGlnIleGluPheAspAsnGluArgProLeuLysIleAspPheSerLysLysProS 

erLysHisAspIle-7 9 

81-AlaLeuArgArgLysSerGlyMet-88 

96-PheProHisLysThrAlaLeu-102 

114-GlyLysProAlaAlaGlnAlaArgGluGluAlaLeuLysLeuLeuGlu- 12 9 

131-ValGlyLeuGlyAspLysValAspLeuTyr-140 

142-TyrGlnLeuSerGlyGlyGlnGlnGlnArgValGlyIle-154 

168-AspGluProThrSerAlaLeuAspProGluLeuVal-179 

182-ValLeuAspThrMetLysGluLeuAlaGlnGluGly-193 

216-MetAspGlyGlyVal-220 

222-ValGluGlnGlySerProGlnAspLeuPheAspHisProLysHisGluArgThrArgArgPheLeuSer-24 
4 

246-IleGlnSerThrLysIle-251 
Hydrophilic Regions - Hopp-Woods 

51-GluMetProGluAspGlyGlnIleGluPheAspAsnGluArgProLeuLysIleAspPheSerLysLysProS 

erLysHisAsp-7 8 

81-AlaLeuArgArgLysSerGly-87 

114 - GlyLy s ProAl aAl aG InAl aArgGluGluAlaLeuLysLeuLeuGlu- 12 9 

131-ValGlyLeuGlyAspLysValAsp-13 8 

1 6 8-AspGluProThr SerAlaLeuAspProGluLeuVal- 17 9 

182 - ValLeuAspThrMetLysGluLeuAlaGln-1 9 1 

22 9-AspLeuPheAspHisProLysHisGluArgThrArgArgPheLeu-243 

126-1 

AMPHI Regions - AMPHI 
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73-GlyCysGlnSerValGlnGluAla-80 

112-PheGlnLeuValGluAla-117 

143-LeuAspAlaGlyCysGln-148 

150-LeuMetProTrpAlaAlaProIleGlyThrGlyLeuGlyAlaVal-164 

213- SerGlyAspProValAsnMetAlaArgAlaPhe-223 

Antigenic Index - James on- Wo If 
7-GluThrPheProSerArgLeu-13 
24-GluIleLeuLysGlnSerIle-3 0 

41-SerLeuArgArgAlaGlySerGlyGlyGluAlaHisGlyGlnGlyPhe-56 
85-GlnMetAlaArgGluValPheGlu-92 

99- GluLeuIleGlyAspAspAspThrLeuGln-108 
12 1-LeuIleLysAspGlyPheLysValLeu- 12 9 
141 -ArgLeuLeuAspAl aG lyCys - 1 4 7 
171-ValLeuArgGluArgLeuProAspThrProLeu-181 
2 09-AlaValSerArgSerGlyAspProValAsn-218 

22 8-GluSerGlyArgLeuAlaPhe-23 4 

23 7-GlyProValGluAlaArgAspLysAlaGlnAlaSerThrProThrVal-252 

Hydrophilic Regions - Hopp-Woods 

41-SerLeuArgArgAlaGlySerGlyGlyGluAlaHis-52 

85-GlnMetAlaArgGluValPheGlu-92 

100- LeuIleGlyAspAspAspThrLeuGln-108 
171-ValLeuArgGluArgLeuProAsp-178 
210-ValSerArgSerGlyAspPro-216 
228-GluSerGlyArgLeuAlaPhe-23 4 
237-GlyProValGluAlaArgAspLysAlaGlnAla-247 
127 

AMPHI Regions - AMPHI 

6-MetLeuAspThrTrpLeuGlyAla-13 

20-AlaValGluSerValAlaAla-26 

119-ValGlyAspTyrIleGluIle-12 5 

13 5-11 eAsnLeuLeuAsnThr LeuMe t - 1 4 2 

147-ProAsnProLeuValGlyGlnLeuAla-155 

206-LeuGluProLeuCysAlaPro-212 

214- IleProAlaIleGlnArgXxxLeuGluAsnValGln-22 5 
250-ArgIle I leVa 1 Ar gPheAlaSer Pr oVal -2 5 9 
268-AlaValMetAspGluPheLeuArgVal-27 6 

Antigenic Index - Jameson-Wolf 
1 6 - 1 leArgAlaGluAlaValGlu- 2 2 

41-HisPheLysArgHisProAspPheGlyIleGluSerLysArgArgPheLeuVal-58 

112-SerAlaThrGlnGlnTyrSerVal-119 

12 6-AsnGlyLeuArgGlyArgValValAsp-134 

169-HisProValArgArgAspAsnIleLeu-177 

193-LeuAspSerAspGluAlaValCysArg-201 

23 4-AlaAlaArgProArgValThrArgValProTyrAspAspLysAlaTyr-249 

257-SerProValSerLysArgLeuGluIle-265 

2 82-AsnHisProAlaGlySerGluThrLeu-290 

Hydrophilic Regions - Hopp-Woods 
16-IleArgAlaGluAlaValGlu-22 

4 2 - PheLy s Ar gHi s Pr oAspPheG ly 1 1 eG luSerLysAr gAr gPheLeuVa 1-58 
12 6-AsnGlyLeuArgGlyArgValVal-133 
17 0 - Pr oValArgArgAspAsnl leLeu- 17 7 
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193-LeuAspSerAspGluAlaValCysArg-201 

23 5-AlaArgProArgValThrArgValProTyrAspAspLysAlaTyr-249 
259 -ValSerLysArgLeuGluIle- 2 6 5 

285 - AlaGlySerGluThr Leu- 29 0 
128-1 

AMPHI Regions - AMPHI 

43-AlaGlnThrHisThrGlyTrpAlaAsnThrValGluProLeuThrGlyIleThrGluArgValGlyArgIleT 

rpGlyValValSerHisLeuAsnSerValAlaAspThrProGluLeu-82 

85-ValTyrAsnGluLeuMetProGluIle-93 

102-GlnAspIleGluLeuTyrAsnArgPheLysThrIleLysAsnSerProGluPhe-119 

16 6-PheSerGlnAsnValLeuAspAlaThrAsp-17 5 
189-GlyIleProGluAspAla-194 
218-HisTyrLeuAlaVal-222 

2 4 5-GluLeuSerAspAspGlyLys PheAspAsnThrAlaAsnl leAspArgThrLeuAl aAsnAlaLeuGlnThr 
AlaLysLeuLeuGlyPheLysAsnTyrAlaGlu-279 

286- MetAlaAspThrProGluGlnValLeuAsnPheLeuHisAspLeuAlaArgArgAla-3 04 
313-AlaGluValLysAlaPheAlaArg-3 20 

3 59-GlyLysValLeuAsnGlyLeuPheAlaGlnIleLysLysLeuTyrGly-374 
472-LeuHisHisLeuLeuThrGlnValAspGluLeu-482 

49 6-GluLeuProSerGlnPhe-501 

5 6 5 -GlyArgLeuLysAsnTrpGlnGlnValLeuAspSerVal - 57 7 

610-SerTyrAlaTrpAlaGlu-615 

623-AlaAlaPheGluGluSerAspAsp-630 

63 6-LysArgPheTrpGluIleLeuAla-644 

651-AlaAlaGluSerPheLysAlaPheArg-659 

Antigenic Index - Jameson-Wolf 

9-LeuGlyGluGluProArgPheAspGlnIleLysThrGluAspIleLysProAlaLeu-27 

32-AlaGluAlaArgGluGlnIleAla-3 9 

43-AlaGlnThrHisThrGlyTrp-49 

51-AsnThrValGluProLeuThrGlyIleThrGluArgValGlyArgIleTrp-67 
75-SerValAlaAspThrProGluLeu-82 

100-IleGlyGlnAspIleGluLeuTyrAsnArgPheLysThrIleLysAsnSerProGluPheAspThrLeuSer 
ProAlaGlnLysThrLysLeuAsnHisAspLeuArgAsp-13 6 

13 8-ValLeuSerGlyAlaGluLeuProProGluGlnGlnAlaGluLeuAlaLysLeuGlnThrGluGlyAlaGln 
Leu-162 

165-LysPheSerGlnAsnVal-17 0 

1 7 2 - AspAl aThr AspA 1 a - 1 7 6 
19 0-IleProGluAspAla-194 

2 02-AlaGlnSerGluSerLysThrGlyTyrLysIle-212 
22 6-AlaAspAsnArgGluLeuArgGluGlnIle-23 5 

240-ValThrArgAlaSerGluLeuSerAspAspGlyLysPheAspAsnThrAlaAsnIleAspArgThrLeu-2 6 
2 

2 85-LysMetAlaAspThrProGluGln-292 

3 00-LeuAlaArgArgAlaLysProTyrAlaGluLysAspLeuAlaGlu-314 
316-LysAlaPheAlaArgGluSerLeuAsn-324 

3 35-TyrAlaSerGluLysLeuArgGluAlaLysTyrAlaPheSerGluThrGluValLysLys-3 54 
3 7 6 -GlyPheThrGluLy sThrVa 1-382 

3 87-LysAspValArgTyrPheGluLeuGlnGlnAsnGlyGluThrIle-401 
409-TyrAlaArgGluGlyLysArgGlyGlyAla-418 
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420-MetAsnAspTyrLysGlyArgArgArgPheSerAspGlyThrLeu-43 4 

447-ProProValGlyGlyArgGluAlaArgLeuSerHisAspGlu-460 

478-GlnValAspGluLeuGlyVal-484 

496-GluLeuProSerGln-500 

516-SerAlaHisGluGluThrGlyVal-523 

560 - SerGluAspAspG luGlyAr gLeuLysAsn- 569 
575 -AspSerValArgLysLysValAla- 5 8 2 
586-ProProGluTyrAsnArg-591 
605-SerAlaGlyTyrTyrSerTyr-611 

625-PheGluGluSerAspAspValAlaAlaThrGlyLysArgPheTrp-63 9 

646- GlyGlySerArgSerAlaAlaGluSerPheLysAlaPheArgGlyArgGluProSerIle-665 
669-LeuArgHisSerGlyPheAspAsnAlaVal-678 

Hydrophilie Regions - Hopp-Woods 

9-LeuGlyGluGluProArgPheAspGlnIleLysThrGluAspIleLysPro-25 

32-AlaGluAlaArgGluGlnIleAla-3 9 
59-11 eThrGluAr gValG ly- 6 4 
77-AlaAspThrProGluLeu-82 

lOO-IleGlyGlnAspIleGluLeu-10 6 
Hl-LysThrIleLysAsnSerProGluPheAspThr-121 
123-SerProAlaGlnLysThrLysLeuAsnHisAspLeuArgAsp-13 6 

143 -GluLeuProProGluGlnGlnAlaGluLeuAlaLysLeuGlnThrGluGlyAlaGlnLeu-162 

19 0-IleProGluAspAla-194 

202-AlaGlnSerGluSerLysThrGlyTyr-210 

22 6-AlaAspAsnArgGluLeuArgGluGlnIle-23 5 

242-ArgAlaSerGluLeuSerAspAspGlyLysPheAspAsn-254 

2 5 6 -AlaAsnl 1 eAspArgThrLeu- 2 6 2 
285-LysMetAlaAspThrProGlu-291 

3 00-LeuAlaArgArgAlaLysProTyrAlaGluLysAspLeuAlaGlu-314 
316-LysAlaPheAlaArgGluSerLeuAsn-324 

33 5-TyrAlaSerGluLysLeuArgGluAlaLysTyrAlaPheSerGluThrGluValLysLys-3 54 

377-PheThrGluLysThr-3 81 

3 8 7 - Ly s AspVal ArgTyr- 3 9 1 

3 9 6-GlnAsnGlyGluThr-400 

409-TyrAlaArgGluGlyLysArgGlyGly-417 

423-TyrLysGlyArgArgArgPheSerAsp-431 

449 - ValGlyGlyArgGluAlaArgLeuSerHisAspGlu- 460 

47 8-GlnValAspGluLeuGly-483 

516-SerAlaHisGluGluThrGly-522 

560-SerGluAspAspGluGlyArgLeuLysAsn-569 

57 5-AspSerValArgLysLysValAla-5 82 

62 5-PheGluGluSerAspAspValAlaAlaThrGly-635 

647- GlySerArgSerAlaAlaGluSerPheLysAlaPheArgGlyArgGluProSerIle-665 
130-2 

AMPHI Regions - AMPHI 
16-ThrLeuValSerGlyIle-21 
3 6-GlySerGlySerPheGly-41 
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56-GlnProValGlyGlnLeu-61 
91-AsnValProAsnAlaPro-9 6 

HO-GlnGlyPheAspThrLeuPheGlnHisAlaLeuAsnGlyPheAsnAlaMet-12 6 

171-ThrAlaSerAlaPro-175 

204- PheGluAlaThrCysGln- 2 09 



211-CysHisGlyGlySerIleProGlyIlePro-22 0 
23 4-LysGlyLysGluThr-23 8 

245-GluGlyPheAsnAlaMet-2 50 
Antigenic Index - Jameson-Wolf 



l-MetLysGlnLeuArgAspAsnLysAlaGlnGlySer-12 

35-AlaGlySerGlySerPheGlyAspValAspAlaThrThrGluAlaAlaThrGlnThrArgIleGlnProValG 
ly-59 

63-MetGlyAspGlyIleProValGlyGluArgGlnGlyGlu-7 5 

87-AlaAlaAspSerAsnValProAsnAlaProLysLeuGluHisAsnGlyAspTrpAla-105 

108-IleAlaGlnGlyPhe-112 

12 6-MetProAlaLysGlyGlyAla-13 2 



13 4-AspLeuThrAspGlnGluLeuLysArg-142 

14 8-AlaAsnLysSerGlyGlySerPheProAsnProAspGluAlaAlaProAlaAspAsiiAlaAlaSerGlyThr 
AlaSerAlaProAlaAspSerAlaAlaProAlaGluAlaLysAlaGluAspLysGlyAlaAla-192 
197-GlyValAspGlyLysLysValPheGlu-205 

221-GlyIleGlyLysLysAspAspTrpAlaProArgIleLysLysGlyLysGluThrLeuHis-240 



251-ProAlaLysGlyGlyAsnAlaGlyLeuSerAspAspGluValLysAla-26 6 
274-GlnSerGlyAlaLys-278 



Hydrophilic Regions - Hopp-Woods 

1-MetLysGlnLeuArgAspAsnLysAlaGlnGly-ll 
41-GlyAspValAspAlaThrThrGluAlaAlaThr-51 



6 8-ProValGlyGluArgGlnGlyGlu-75 
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8 7 -AlaAlaAspSerAsnVal -92 



96-ProLysLeuGluHisAsnGly-102 



127-ProAlaLysGlyGlyAla-132 

134 -AspLeuThrAspGlnGluLeuLysArg- 142 

156-ProAsnProAspGluAlaAlaProAlaAspAsnAlaAla-168 

174-AlaProAlaAspSerAlaAlaProAlaGluAlaLysAlaGluAspLysGlyAlaAla-192 
198-ValAspGlyLysLysValPheGlu-2 05 

222-IleGlyLysLysAspAspTrpAlaProArgIleLysLysGlyLysGluThrLeuHis-240 

2 5 1 -ProAlaLysGlyGlyAsn- 256 
258-GlyLeuSerAspAspGluValLysAla-2 66 
132-2 

AMPHI Regions - AMPHI 
13-IleIleSerAlaLeuAlaVal-19 
70-AlaThrCysMetAlaMetVal-7 6 

92-ValGlnGlnThrGlnGlnAlaProLysProValSerAsnThr-105 

Antigenic Index - Jameson-Wolf 
26-GlnHisGlyLysGlyAlaAspAla-33 

38- GlySerGlySerGlySerAla-44 

8 1 -Hi sThrThrLysHisGlyLeuAspPhe- 8 9 

91-AsnValGlnGlnThrGlnGlnAlaProLysProValSerAsnThrGluProSerAlaProValProGlnGlnG 
lnLys-116 

Hydrophilic Regions - Hopp-Woods 
28-GlyLysGlyAlaAspAla-3 3 

97-GlnAlaProLysProValSerAsnThrGluProSerAla-109 
134 

AMPHI Regions - AMPHI 

39- 11 eGlnSer Al aG lyThrVa 1-45 
4 7 - GlyLys Ly s ThrG ly - 5 1 
58-TrpMetGluIleGluLysGlnArg-65 
83-ValAsnLeuLeuAspThrProGlyHis-91 
9 7 -AspThrTyr Ar gVal LeuThrAlaVa 1-105 
114-AlaAlaGlyValGlu-119 

12 3 - 1 leLysLeuLeuAsnValCysArg- 1 3 0 
14 2 -LysTyrAspArgGluVal - 14 7 

149 -AspSerLeuGluLeuLeuAspGluValGluAsnlleLeuLys - 1 62 
17 6-LysAsnPheLysGlyValTyrHisIleLeu-185 
201-HisGluPheAspIleIleLysGlyIleAspAsn-211 
254-PheGlySerAlaIle-258 

265-GluIleLeuAsnSerLeuIleAspTrpAlaPro-275 

3 2 2 -Lys PheGluArgGlyMetLys -3 2 8 

3 61-AspIleIleGlyIleProAsnHis-3 68 
395-LeuPheArgSerValArgIleLys-402 
404-ProLeuLysIleLysGln-409 
411-GlnLysGlyLeuGlnGlnLeuGlyGlu-419 
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423-ValGlnValPheLysProMetSer-430 

449- SerArgLeuAlaAsnGluTyr-455 
481-AlaGluPheGluLysAlaAsn-487 
515 - Ar gTrpPr oAspI 1 e - 5 1 9 
Antigenic Index - Jameson-Wolf 
4-GluIleLeuAspGlnValArgArgArgArgThrPhe-15 
19-SerHisProAspAlaGlyLysThrThrLeuThr-29 

4 3 - G lyThrVa 1 Ly sG lyLy s LysThrG ly Lys PheAl aThr - 5 5 

57~AspTrpMetGluIleGluLysGlnArgGly-66 

76-PheAspTyrLysAspHisThrVal-83 

85-LeuLeuAspThrProGlyHisGlnAspPheSerGluAspThrTyrArg-100 
113-AspAlaAlaLysGlyValGlu-119 
129-CysArgLeuArgAspThrPro-13 5 

140-MetAsnLysTyrAspArgGluValArgAspSerLeuGluLeuLeuAspGluValGluAsn-159 
173-GlyMetGlyLysAsnPheLys-17 9 
194-AlaGlyGlyGluArgLeuProHis-2 01 

2 0 7 - LysGlyl leAspAsnPr oGluLeuGluGlnArgPhePr oLeu- 2 2 0 

2 2 3 -GlnGlnLeuArgAspGluI leGluLeu- 2 3 1 
23 5-AlaSerAsnGluPheAsnLeu-241 

27 5-ProAlaProLysProArgAspAlaThrValArgMetValGluProAspGluProLysPhe-294 
302-GlnAlaAsnMetAspProLysHisArgAspArgIleAla-314 

317-ArgValCysSerGlyLysPheGluArgGlyMetLysMetLysHisLeuArgIleAsnArgGluIleAla-33 
9 

348-SerHisAspArgGluLeuValGlu-3 55 

3 65-IleProAsnHisGly-3 69 
373-IleGlyAspSerPheSerGluGlyGluGln-382 

39 9-ValArgIleLysAsnProLeuLysIleLysGlnLeuGlnLysGlyLeuGlnGlnLeuGlyGluGluGlyAla 
-422 

450- ArgLeuAlaAsnGluTyrGlyVal-457 
459-AlaValPheAspSer-463 

473-SerCysAspAspLysLysLysLGuAlaGluPheGluLysAlaAsnAla-488 

503-AlaProAsnArgValAsnLeu-509 

5 1 1 - LeuThrG InGluAr gTrpProAspI 1 eVal - 520 

523-GluThrArgGluHisSerVal-52 9 

Hydrophilic Regions - Hopp-Woods 

4-GluIleLeuAspGlnValArgArgArgArgThr-14 

21-ProAspAlaGlyLys-2 5 

43-GlyThrValLysGlyLysLysThrGlyLys-52 

59-MetGluIleGluLysGlnArgGly-66 

7 7 -AspTyr LysAspHisThr- 8 2 

92-GlnAspPheSerGluAspThrTyr-99 

113-AspAlaAlaLysGlyValGlu-119 

12 9-CysArgLeuArgAspThrPro-135 

142-LysTyrAspArgGluValArgAspSerLeuGluLeuLeuAspGluValGluAsn-159 
194-AlaGlyGlyGluArgLeuProHis-2 01 

2 0 7 - LysGlyl leAspAsnProGluLeuGluGlnArgPheProLeu-2 2 0 
223-GlnGlnLeuArgAspGluIleGluLeu-231 

277-ProLysProArgAspAlaThrValArgMetValGluProAspGluProLysPhe-294 

3 05-MetAspProLysHisArgAspArgIleAla-314 

319-CysSerGlyLysPheGluArgGlyMetLysMetLysHisLeuArgIleAsnArgGluIleAla-339 
348-SerHisAspArgGluLeuValGlu-3 55 
376-SerPheSerGluGlyGluGln-3 82 

399-ValArgIleLysAsnProLeuLysIleLysGlnLeuGlnLysGlyLeu-414 
417-LeuGlyGluGluGlyAla-422 
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473-SerCysAspAspLysLysLysLeuAlaGluPheGluLysAlaAsnAla-488 
512-ThrGlnGluArgTrpPro-517 
523-GluThrArgGluHisSerVal-52 9 
135 

AMPHI Regions - AMPHI 

85-GluTyrThrAlaAsnLeu-9 0 

169 -Asp 1 1 eAspGlyLeuTyrThr - 1 7 5 

185-ValArgLeuAspLysIleGluHis-192 

212-GlyMetLeuThrLysIle-217 

23 6-LeuLysProAspAla-240 

242-AlaGluAlaAlaGlu-246 

284-AlaGluHisAlaLeuSer-289 

3 00-IleAlaGlyIleGluGly-305 

3 0 8 - SerArgMe tAspThrValThrValTyr- 316 

3 1 8 -LysAlaThrLysGlnPr o- 32 3 

Antigenic Index - James on- Wo If 
l-MetLysTyrLysArgIleVal-7 

H-GlyThrSerSerIleThrHisSerAspGlySerLeuSerArgGlyLysIleGlnThr-29 
6 0 -GlyPheLysLysArgProValLys I leAlaAspLysGlnAlaSer - 7 4 
90-LeuSerSerAspGlyIle-9 5 

105-AlaAspPheAlaAspLysArgArgTyrGlnAsnAlaGlyGly-118 

1 2 4 - LeuGlnAr gArgAl aVa 1-12 9 

13 2-IleAsnGluAsnAspThrValSerValGluGluLeuLysIleGlyAspAsnAspThrLeu-151 
17 6-GlyAsnProAsnSerAsnProAspAlaValArgLeuAspLysIleGluHisIleAsn-194 
202-GlyGlySerGlySerAlaAsnGlyThrGly-211 

2 1 5 - Thr Ly s I 1 eLysAl a- 219 
224-AlaGluSerGlyVal-22 8 

23 3-CysSerSerLeuLysProAspAlaLeuAlaGluAlaAlaGluHisGlnAlaAspGly-2 51 
257-ArgAlaLysGlyLeuArgThrGlnLysGln-266 

271-TyrSerGluSerArgGlySerValTyrValAspGluGlyAlaGluHisAlaLeuSerGluGlnGlyLysSer 
LeuLeu-296 

3 05-GlyHisPheSerArgMetAspThr-312 

317- SerLysAlaThrLysGlnProLeuGlyLysGlyArgVal-329 
33 5-AlaAlaGluAspLeuLeuLysSerArgLysAlaLys-3 4 6 

3 50-IleHisArgAspAspTrpIleSer-3 57 

Hydrophilic Regions - Hopp-Woods 
1 -MetLysTyrLysArgI leVal - 7 

16-ThrHisSerAspGlySerLeuSerArgGlyLysIle-27 
6 0-GlyPheLysLysArgProValLysIleAlaAspLysGlnAlaSer-74 
105 - Al aAspPheAlaAspLysAr gAr gTyr G InAsn- 115 
124-LeuGlnArgArgAlaVal-12 9 

13 3-AsnGluAsnAspThrValSerValGluGluLeuLysIleGlyAspAsnAspThrLeu-151 

178-ProAsnSerAsnProAspAlaValArgLeuAspLysIleGluHisIleAsn-194 

215-ThrLysIleLysAla-219 

236-LeuLysProAspAlaLeuAlaGluAlaAlaGluHisGlnAlaAsp-250 
2 57 - Ar gAl aLysGlyLeuArgThrGlnLys - 2 6 5 

2 72-SerGluSerArgGly-276 

278 -ValTyrValAspGluGlyAlaGluHisAlaLeuSerGluGlnGlyLys - 2 9 3 

3 06-HisPheSerArgMetAspThr-3 12 

318- LysAlaThrLysGlnProLeuGlyLysGlyArgVal-32 9 
3 3 5 - Al aAl aG luAspLeuLeuLy s SerArgLysAlaLys - 3 4 6 
3 5 1 -Hi sArgAspAspTrp- 3 55 

136 
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AMPHI Regions - AMPHI 

3 7-LeuArgPheValAspAspCysLeuPro-45 

5 0-IleArgGlnCysIleArgGln-56 

84-GlnCysHisAspGlyIleLysGlnLeuPheLYsArgPheIleIleAspGlyPheLysProIleGlyArgHis- 
107 

119-CysValLysIleAla-123 

148- ArgHisCysGlnAsn-152 

170- GlnHisPheGlyGlnPro-175 
177-GluArgCysGlnPheVal-182 
194 -AsnLeuValAlaThr- 1 9 8 
210-GlnPheAlaGlnPro-214 

2 1 6 - PheGlyCy s PheGlyLy s PheSerGly 1 1 eHis-226 * 

Antigenic Index - Jameson-Wolf 

l-MetGluThrAsnAla-5 

3 8-ArgPheValAspAspCysLeu-44 

48-ValAspIleArgGlnCysIle-54 

69-LeuGlnThrAspSer-73 

84-GlnCysHisAspGlyIleLysGlnLGuPhe-93 

99-AspGlyPheLysProIleGlyArgHisAsnIle-109 

139-IleArgHisArgGlyGlyCysPheHisArgHisCysGlnAsnGlnProPheAsp-156 
159 -Thr PheGlyG lyGlyLy sLeuArg - 1 6 6 

171- HisPheGlyGlnProValGluArg-178 

184- ProAlaGlnGlnArgArgHisLysThr-192 
214-ProProPheGlyCysPheGlyLysPheSerGly-224 
23 6-ProTyrTyrArgArgAsnAlaVal-243 

Hydrophilic Regions - Hopp-V/oods 

48- ValAspIleArgGlnCysIle-54 
87-AspGlyIleLysGlnLeuPhe-93 

185- AlaGlnGlnArgArgHisLysThr-192 
137 

AMPHI Regions - AMPHI 

2 4 - LeuSer Tyr 1 1 eLeuGlyPhe- 3 0 

49- ThrLysGluSerLeu-53 

5 5 -AspPheLeuThrTrpGly- 6 0 

78-PheSerAspTyrLeuAlaHisProLeuAspIlePheLysValTrpGluGlyGly-95 

12 O-PheLeuLysLeuMetAspThrValAlaProLeuValPro- 13 2 

13 9-ArgIleGlyAsnPheIle-144 

149- TrpGlyArgValThrAspIleAsnAlaPhe-15 8 
17 8 - ProLeuTrpAlaGluTrpLeuGlnGlnTyr - 1 8 7 
19 0-LeuProArgHisProSerGlnLeu-197 

2 3 2 -TyrGlyl 1 ePheArgPhel leAlaGluPheAlaArgGlnProAspAspTyrLeuGly- 250 

Antigenic Index - Jameson-Wolf 

3 6 - LeuG lyAr gArgArgl 1 eAlaGln- 43 
48-PheThrLysGluSerLeuAspAsp-55 
92 -TrpGluGlyGlyMet- 9 6 
Hl-LeuPheGlyArgLysHisGly-117 
13 6-AlaSerGlyArgIle-140 

164-ProGlnAlaArgTyrGluAspAlaGluAlaAlaAla-175 
191-ProArgHisProSerGlnLeu-197 
214-PheSerLysLysGlnArgSerThrGlyGln-223 
2 4 1 - PheAl aArgGlnPr oAspAspTyrLeu-2 49 
277-PheGlyMetLysLysGlnHis-2 83 
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Hydrophilic Regions - Hopp-Woods 

37-GlyArgArgArgIleAla-42 

4 8 -PheThrLysGluSerLeuAsp- 5 4 

112-PheGlyArgLysHisGly-117 

166-AlaArgTyrGluAspAlaGluAlaAlaAla-175 

216-LysLysGlnArgSerThrGly-222 

2 41-PheAlaArgGlnProAspAspTyr-248 

2 78-GlyMeCLysLysGlnHis-2 83 

138 

AMPHI Regions - AMPHI 
21-ProTyrIleArgArgPheSerGlySer-2 9 
74-AsnAlaMetLeuGluLysVal-80 
85-GluPheValGlnGlyMet-9 0 

109-ValAsnLysGluIleValSerMetIleAsnThrTyrGly-121 
152-IleGlyGlnValGlyThrValGluSerIle-161 
163-ThrGlyLeuValLysGlyLeu-169 
199-GlyLysLeuAlaGluGluLeu-2 05 

213-MetThrAsnIlGAlaGlyValMetAspLysThrGlyAsnLeuLeuThrLysLeuThr-231 
234-ArgIleAspGluLeuIle-23 9 

2 47-GlyMetLeuProLysIleAlaSerAlaValGluAlaAlaValAsn-261 

2 76-AlaLeuLeuLeuGluIlePheThrAspAla-2 85 

Antigenic Index - Jameson-Wolf 
l-MetGluSerGluAsnIle-6 
9-AlaAlaAspLysAlaArgIleLeu-16 
23-IleArgArgPheSerGlySer-29 

3 5-TyrGlyGlyAsnAlaMetThr-41 
43-ProAlaLeuLysGluGlyPheAla-50 
68-GlyGlyGlyProGln-72 

7 6-MetLeuGluLysValGlyLysLysGlyGluPhe-86 
9 1-ArgValThrAspLysGluAlaMetAsp- 9 9 
109-ValAsnLysGluIle-113 

128-SerGlyArgAspAspHisPheIleLysAlaLysLysLeuLeuIleAspThrProGluGlnAsnGlyValAsp 
IleGlyGln-154 

159-GluSerIleAspThrGlyLeu-165 
1 6 9 - Leul leGluArgGlyCys 1 1 e - 17 5 

182- GlyValGlyGluLysGlyGluAla-189 

2 00-LysLeuAlaGluGluLeuAsnAlaGluLys-209 

219-ValMetAspLysThrGlyAsnLeuLeuThrLysLeuThrProLysArgIleAspGluLeuIleAla-240 

2 59-AlaValAsnGlyValLys-2 64 

2 69-IleAspGlyArgLeuProAsnAla-27 6 

2 92 -LeuGlyGlyGlyGluAspAla- 2 98 

Hydrophilic Regions - Hopp-Woods 

l-MetGluSerGluAsn-5 

9-AlaAlaAspLysAlaArgIleLeu-16 

43-ProAlaLeuLysGluGlyPheAla-5 0 

7 6-MetLeuGluLysValGlyLysLysGlyGluPhe-86 

91-ArgValThrAspLysGluAlaMetAsp-99 

109-ValAsnLysGluIle-113 

128-SerGlyArgAspAspHisPheIleLysAlaLysLysLeuLeuIleAspThrProGluGlnAsnGlyValAsp 
-151 

183 - ValGlyGluLysGlyGluAla- 189 

2 00-LysLeuAlaGluGluLeuAsnAlaGluLys-209 
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2 1 9 - ValMe t AspLysThrG ly- 224 

23 0 - LeuThr Pr oLys Ar gl 1 eAspGluLeuI 1 eAla- 2 4 0 
269-IleAspGlyArgLeu-273 
294-GlyGlyGluAspAla-2 98 
140-2 

AMPHI Regions - AMPHI 
23-ThrThrLeuSerAlaCysLeuGly-30 

105-AspPheProAsnProAsnAspAlaTyrLysAsnLeuIle-117 

13 9-ThrGlyGluSerValGlySerIleSerPhePro-149 

201-AspIleArgHisValLysGluIleGlyHisIleAspLeuValSer-215 

253-AlaAlaIleArgAsnAlaTrpValLysLeuGly-2 63 

266-GlyValArgIleVal-270 

282-ThrAlaAspLeuPheGlnIle-2 88 

311-GlyIleArgLeuMetGlnGlnSerAsp-319 

37 0 - AspAr gS er G lyGluLys PheLysArgGluMetTyr- 3 8 1 

4 1 5 - Thr Ar gThr AsnPr o - 419 

45 8-ThrAlaGlnAspIle-462 

47 6-LeuAspAlaGlyLysAlaMetAsnGlyPro-485 

608-TyrThrArgLeuGlyLysLeuLeuLys-616 

67 3 - SerLeuAspSerValGluLysThrAlaGly- 682 

69 6-AsnAlaAlaArgThrAlaSer-7 02 

73 6-SerAlaThrProGluThrValGluThrAlaAla-7 4 6 

763-ArgAlaAlaAlaAlaValGlnHisAlaAsnAlaAlaAspGlyValArgIlePheAsnSerLeuAlaAlaThr 
-786 

8 0 3 - LeuLy sAl aVa 1 Se r AspG lyLeuAsp- 811 
817-LeuArgValIleAlaGln-822 
882-SerLeuPheAlaGly-886 

894-IleGlyTyrLeuLysGlyLeuPheSerTyr-903 

918-GluHisAlaGluGlySer-923 

93 1-LeuGlyAlaLeuGly- 93 5 

9 8 0 -GlyThrLeuValGlyLeu- 98 5 
1019-GlyGlyPheThrGlyAlaThr-1025 
1040-ArgLeuValAlaGlyLeu-104 5 

1 0 5 3 - AsnG lyTrpAsnGlyLeuAl aArg - 1 0 6 0 

Antigenic Index - Jameson-Wolf 
1 -MetArgThrThr Pr o - 5 
7-PheProThrLysThrPheLysProThr-15 

30-GlyGlyGlyGlyGlyGlyThrSerAlaProAspPheAsnAlaGlyGlyThrGlyIleGlySerAsnSerArgA 
laThrThrAlaLys-58 

67-IleLysAsnGluMetCysLysAspArgSerMet-77 

79-CysAlaGlyArgAspAspValAlaValThrAspArgAspAlaLysIleAsnAlaProProProAsnLeuHisT 

hrGlyAspPheProAsnProAsnAspAlaTyrLysAsn-115 

127 -Tyr ThrGlyAr gG lyValGlu - 133 

13 8-AspThrGlyGluSerValGlySerIleSerPhe-148 

151-LeuTyrGlyArgLysGluHisGlyTyrAsnGluAsnTyrLysAsn-165 

170-MetArgLysGluAlaProGluAspGlyGlyGlyLysAspIleGluAlaSerPheAspAspGluAlaValIle 
GluThrGluAlaLysProThrAspIleArgHisValLysGluIleGlyHis-210 

220- GlyArgSerValAspGlyArgProAlaGlyGlyIleAlaProAspAla-23 5 
241-AsnThrAsnAspGluThrLysAsnGluMet-250 

2 62-LeuGlyGluArgGlyValArg-2 68 

272 -AsnSer PheGlyThrThr SerArgAlaGlyThrAlaAsp-2 8 4 

2 88-IleAlaAsnSerGluGluGlnTyrArg-296 

3 01-AspTyrSerGlyGlyAspLysThrAspGluGlyIleArg-313 
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315-MetGlnGlnSerAspTyrGlyAsn-322 
3 27-IleArgAsnLysAsnMet-332 

3 37-SerThrGlyAsnAspAlaGlnAlaGlnProAsnThr-348 
3 55-TyrGluLysAspAlaGlnLys-3 61 

3 68-GlyValAspArgSerGlyGluLysPheLysArgGluMetTyrGlyGluProGlyThrGluProLeuGluTyr 
GlySerAsnHis-3 95 

412 -ValArgPheThrArgThrAsnPro- 4 1 9 

446 -Met Ser AsnAspAsnLeuArgThr - 4 5 3 

4 67 -ValAspSerLys PheGly- 4 72 

477 -AspAlaGlyLysAlaMetAsnGlyProAla-48 6 

492-AspPheThrAlaAspThrLysGlyThrSer-501 

506-SerPheArgAsnAspIleSerGlyThr-514 

516-GlyLeuIleLysLysGlyGlySerGln-524 

529-GlyAsnAsnThrTyrThrGlyLysThrIleIleGluGlyGlySer-543 
548-GlyAsnAsnLysSerAspMetArgValGluThrLysGly-560 
568 -AlaSerGlyGlySerLeuAsnSerAspGly- 57 7 
582-AlaAspThrAspGlnSerGlyAlaAsnGlu-591 

593-ValHisIleLysGlySerLeuGlnLeuAspGlyLysGlyThrLeu-607 

615-LeuLysValAspGly-619 

629-MetSerAlaArgGlyLysGlyAlaGly-637 

64 0 -AsnSerThrGlyArgArgValPro - 6 4 7 

653-LysIleGlyGlnAspTyr-658 

663-AsnIleGluThrAspGlyGlyLeu-67 0 

67 5-AspSerValGluLysThrAlaGlySerGluGlyAspThrLeu-688 

691-TyrValArgArgGlyAsnAlaAlaArgThrAlaSer-7 02 

714-HisAlaValGluGlnGlyGlySerAsnLeuGlu-724 

730-LeuAspAlaSerGluSerSerAlaThrProGluThrValGlu-743 

745-AlaAlaAlaAspArgThrAspMetProGlyIleArgProTyrGly-759 

772-AsnAlaAlaAspGly-776 

78 8-TyrAlaAspSerThrAlaAla-794 

797-AspMetGlnGlyArgArgLeuLysAlaValSerAspGlyLeuAspHisAsnGlyThrGlyLeu-817 
823-ThrGlnGlnAspGlyGlyThrTrpGluGlnGlyGlyValGluGlyLysMetArgGlySerThrGln-844 
849 -AlaAlaLysThrGlyGluAsnThrThr- 8 57 

863-GlyMetGlyArgSerThrTrpSerGluAsnSerAlaAsnAlaLysThrAspSerIle-881 
887-IleArgHisAspAlaGlyAsp-893 

902-SGrTyrGlyArgTyrLysAsnSerIleSerArgSerThrGlyAlaAspGluHisAlaGluGlySerValAsn 
-925 

943-AlaThrGlyAspLeuThrValGluGlyGlyLeuArg-954 

961-AspAlaPheAlaGluLysGlySerAlaLeuGlyTrpSerGlyAsnSerLeuThrGluGlyThr-981 
99 0-LeuSerGlnProLeuSerAspLys-997 

1005 -G lyValGluAr gAspLeuAsnG lyArgAspTyrThrVa 1-1017 
1027-AlaThrGlyLysThrGlyAlaArgAsnMetProHisThr-103 9 
1049-ValGluPheGlyAsnGlyTrp-1055 

1062-SerTyrAlaGlySerLysGlnTyrGlyAsnHisSerGlyArgValGlyVal-107 8 

Hydrophilic Regions - Hopp-Woods 

5 0 - S er AsnSer Ar gAlaThr Thr Al aLy s - 5 8 

67-IleLysAsnGluMetCysLysAspArgSerMet-77 

80-AlaGlyArgAspAspValAlaValThrAspArgAspAlaLysIleAsnAla-96 

10 6-PheProAsnProAsnAspAlaTyr-113 

13 8-AspThrGlyGluSerValGly-144 

1 5 2 - Tyr GlyArgLysG luHi sGlyTyr - 1 5 9 

17 0-MetArgLysGluAlaProGluAspGlyGlyGlyLysAspIleGluAlaSerPheAspAspGluAlaValIle 

GluThrGluAlaLysProThrAspIleArgHisValLysGluIleGlyHis-210 

221-ArgSerValAspGlyArgProAlaGly-229 
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242- Thr AsnAspG luThrLy sAsnGluMet- 2 5 0 

262-LeuGlyGl uAr gGlyVa lArg - 2 6 8 

27 8-SerArgAlaGlyThr-282 

290-AsnSerGluGluGlnTyrArg-2 96 

3 0 3 - SerGlyGlyAspLysThrAspGluGlyl leArg-3 13 

327-IleArgAsnLysAsn-3 31 

3 3 9 -GlyAsnAspAlaGlnAla- 3 4 4 

3 55-TyrGluLysAspAlaGlnLys-3 61 

368-GlyValAspArgSerGlyGluLysPheLysArgGluMetTyrGly-3 82 
384-ProGlyThrGluProLeuGlu-3 90 
4 1 2 - Va 1 Ar gPheThr Ar g- 4 1 6 
477-AspAlaGlyLysAlaMetAsn-483 

4 9 3 - PheThrAlaAspThrLysGlyThrSer- 501 
509-AsnAspIleSerGly-513 
517-LeuIleLysLysGlyGlySer-523 
550-AsnLysSerAspMetArgValGluThrLysGly-560 
583 - AspThrAspGlnSerGlyAlaAsnGlu- 59 1 
601-LeuAspGlyLysGly-60 5 
615-LeuLysValAspGly-619 
631-AlaArgGlyLysGly-63 5 
642-ThrGlyArgArgValPro-647 
664-IleGluThrAspGly-668 

675-AspSerValGluLysThrAlaGlySerGluGlyAspThr-687 
692 -ValArgArgGlyAsnAlaAlaArgThrAlaSer-7 02 
714-HisAlaValGluGlnGlyGlySerAsnLeu-723 
730-LeuAspAlaSerGluSerSerAlaThrProGluThrValGlu-743 
745-AlaAlaAlaAspArgThrAspMetProGly-754 
772-AsnAlaAlaAspGly-77 6 

7 97-AspMetGlnGlyArgArgLeuLysAlaValSerAspGlyLeuAspHisAsnGlyThr-815 
833-GlyGlyValGluGlyLysMetArgGlySerThr-843 
851-LysThrGlyGluAsnThrThr-857 
872-AsnSerAlaAsnAlaLysThrAspSer-880 

8 87-IleArgHisAspAlaGlyAsp-893 

905-ArgTyrLysAsnSerIleSerArgSerThrGlyAlaAspGluHisAlaGluGlySerVal-924 

9 61-AspAlaPheAlaGluLysGlySer-968 
9 92-GlnProLeuSerAspLys-9 97 

1005-GlyValGluArgAspLeuAsnGlyArgAspTyrThr-1016 
1027 -AlaThrGlyLysThrGlyAlaArgAsnMetPro- 10 37 
141 

AMPHI Regions - AMPHI 

H-GlnSerSerThrMetArgProIleGlyGluIle-21 
44-ProAlaGluAlaPheLysLeuPro-51 
80-AlaAspAlaLeuArgHisIlG-86 
131-PheHisAlaIleGlyAla-13 6 

139-AsnLeuLeuAlaAlaMetLeuAspAsn-147 

174-GlnLeuArgAsnIleIleAspGlyMetGlyLysProValAspGlyValMetArgPro-192 

212-AspIleSerAspLeuLysGluArgLeuGlyIleLeuVal-225 

2^45 -MetAlaAlaLeuLGuLysAspAlaIleLysProAsnLeu-2 57 

2 59-GlnThrIleGluGlyThrPro-26 5 

2 72-ProPheAlaAsnIleAlaHisGlyCysAsnSerValThrAlaThrArgLeuAlaLysHisLeuAlaAspTyr 
Ala-296 
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3 3 0-AlaThrValArgAla-3 34 

3 51-LeuAspAlaLeuGluLysGlyLeuProAsnLeuLeuLysHisIleSerAsnLeuLysAsnValPheGly-37 
3 

406 - SerLeuThrGluValTrpGlyLys - 4 1 3 

420-AspLeuAlaArgLysValValAsnAlaIleGluSerGln-432 

473- IleAlaSerLeuGluLys-478 

525-ValAlaLeuCysGlyAsnMetMetLysMetProGlyIieuProLysValProAlaAla-543 
Antigenic Index - Jameson-Wolf 

3-PheLysThrAspAlaGluIleAlaGlnSerSerThrMetArgProIleGly-19 
27-LeuAsnAlaAspAsnIleGluProTyrGly-3 6 

38-TyrLysAlaLysIleAsnProAlaGluAlaPheLysLeuProGlnLysGlnGlyArg-56 

64-AsnProThrProAlaGlyGluGlyLysThrThr-74 

81-AspAlaLeuArgHisIleGlyLysAspAla-90 

94-LeuArgGluProSerLeuGlyPro-101 

105 -ValLysGlyGlyAlaAl aGlyGlyGly- 113 

151 -GlnGlyAsnGluLeuAsnl leAspProLysArgValLeuTrp- 1 6 4 

166-ArgValValAspMetAsnAspArgGlnLeuArgAsnIleIleAspGlyMetGlyLysProValAspGlyVal 

MetArgProAspGlyPheAspIle-197 

2 1 1 -LysAspI 1 eSerAspLeuLysGluArgLeuGly-2 2 1 

227-TyrAlaLysAspGlySerProValTyr-235 

237-LysAspLeuLysAlaAsnGly-243 

251-AspAlaIleLysProAsnLeu-257 

287-ArgLeuAlaLysHisLeuAla-2 93 

306-LeuGlyAl aG luLysPheCysAspIl eLy sCys ArgLeuAlaGlyLeuLys Pr oAspAl a - 3 2 5 

3 3 5-LeuLysTyrAsnGlyGlyValGluArgAlaAsnLeuGlyGluGluAsnLeuAspAlaLeuGluLysGlyLeu 

ProAsnLeu-3 61 

3 83-PheValSerAspAlaAspAlaGluIjeuAlaMetIleGluLysAlaCysAla-399 
411-TrpGlyLysGlyGlyAlaGlyGlyAlaAspLeuAlaArgLysValValAsn-427 
42 9 - 1 leGluSerGlnThrAsnAsnPheGly- 43 7 
444-LeuGlyIleLysAspLysIleArgAlaIleAla-454 
458-TyrGlyAlaGluAspValAspPheSerAla-467 

474- AlaSerLeuGluLysLeuGlyLeuAspLysMetPro-485 
494-SerLeuSerAspAsnAlaLys-500 
503-GlyCysProGluAspPheArgIle-510 
534-MetProGlyLeuPro-53 8 

541-ProAlaAlaGluLysIleAspValAspAlaGluGly-552 

Hydrophilic Regions - Hopp-Woods 
3-PheLysThrAspAlaGluIleAlaGln-ll 

3 8-TyrLysAlaLysIleAsnPro-44 

46-GluAlaPheLysLeuProGlnLysGlnGlyArg-56 

67-ProAlaGlyGluGlyLysThr-73 

8 1 -AspAlaLeuArgHi s 1 1 eGlyLysAspAla- 9 0 

94-LeuArgGluProSer-9 8 

155 - LeuAsnl 1 eAspPr oLysArgValLeuTrp- 1 6 4 

166-ArgValValAspMetAsnAspArgGlnLeuArgAsnIleIle-179 

181-GlyMetGlyLysProValAspGlyValMetArgProAspGlyPhe-195 

211-LysAspIleSerAspLeuLysGluArgLeuGly-221 

22 8-AlaLysAspGlySer-232 
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237-LysAspLeuLysAla-2 41 

2 87-ArgLeuAlaLysHisLeuAla-293 

3 06-LeuGlyAlaGluLysPheCysAspIleLysCysArgLeuAlaGlyLeuLysProAspAla-32 5 
33 9 -GlyGlyValGluArgAlaAsnLeuGlyGluGluAsnLeuAspAlaLeuGluLysGlyLeu-3 58 
3 83-PheValSerAspAlaAspAlaGluLeuAlaMetIleGluLysAlaCysAla-39 9 

42 0 -AspLeuAl aAr gLy sVal ValAsn- 4 2 7 

444-LeuGlyIleLysAspLysIleArgAlaIleAla-454 

458-TyrGlyAlaGluAspValAspPheSerAla-467 

47 4-AlaSerLeuGluLysLeuGlyLeuAspLysMetPro-485 

503-GlyCysProGluAspPheArgIle-510 

541-ProAlaAlaGluLysIleAspValAspAlaGluGly-552 

142-2 

AMPHI Regions - AMPHI 

26-ArgPheAlaAlaMetProAspValValGlyLys-36 

44- GlyGlnProGlyLysMetPhe-50 
100-AlaValThrProCysArg-105 
107 - Va ICy sArgAspAspMe t - 1 1 2 

13 0-PheLeuGlnIleArgHisPheSerProLeu-13 9 

17 4-LeuArgValGlnArgIleLeuAspPheGlyLysPheCysGlnGlnVal-189 
202-LeuAspSerValValAlaPheValHisPhePheAlaAspPheLeuIle-217 
239-AlaAspAsnGlnThrArgPhePheLysAlaGly-249 

2 5 9 - AsnAl aAr gLeuI 1 eArgG lnl leLeuLys - 2 6 8 

Antigenic Index - Jameson-Wolf 
31-ProAspValValGly-35 

3 8-LeuPheGlyArgGlnAlaGlyGlnProGlyLysMet-4 9 

59-GlnArgIleAspAlaGluAlaAlaValPheArgGlnAspArgAsnAspSerArgThrProValAspAlaGlnH 
isHisGlyArgArgLeuValGlyAsnArgArgAspArgArgHisCysAsnAla-100 

102-ThrProCysArgThrValCysArgAspAspMetAsnAlaCysArgAlaArgCysHisArgIleThrGluArg 
SerLeu-127 

147-AlaAlaHisLysAlaSerPro-153 

155-CysSerSerPheAspSerLysSerArgArgSerAspValSerAlaArgTyr-171 

1 8 0 - LeuAspPheGlyLys PheCys - 1 8 6 

22 5-GlnLeuGlnLysAsnThrSer-231 

237-PheGlnAlaAspAsnGlnThrArgPhePheLysAlaGlyGlnAspThrGlyGlnAlaGlyAlaGlnAsn-25 
9 

2 67-LeuLysValGlnArgAlaValPheArgGlnLysThrAspAsnProPro-282 
291-IleGlnAsnArgProGluLeuGlyHisGlnGly-3 01 

3 07-GlnThrAspIleAspArgArgMetPhe-315 

Hydrophilic Regions - Hopp-Woods 
42-GlnAlaGlyGlnPro-46 

59-GlnArgIleAspAlaGluAlaAlaValPheArgGlnAspArgAsnAspSerArgThrProValAspAlaGlnH 
isHisGlyArgArgLeuValGlyAsnArgArgAspArgArgHisCys-98 

10 6-ThrValCysArgAspAspMetAsnAlaCysArgAlaArgCysHisArgIleThrGluArgSerLeu-127 

147-AlaAlaHisLysAlaSerPro-153 

158-PheAspSerLysSerArgArgSerAspValSerAla-169 

23 7-PheGlnAlaAspAsnGlnThrArgPhGPheLysAlaGlyGlnAspThrGlyGln-254 
2 67-LeuLysValGlnArgAlaValPheArgGlnLysThrAspAsn-2 80 

2 91-IleGlnAsnArgProGluLeuGly-298 
309-AspIl eAspAr gArgMet Phe- 3 1 5 
144-2 

AMPHI Regions - AMPHI 

3 6-LeuGlyGlyIleValGlnGluPhe-43 

45- ValLeuAlaAspGlyValArg-51 
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71-11 eAsnLysGlnl leGlyArgValAlaGlyArg- 81 
13 6-SerAlaAspGlyTyr-140 

212-SerAspAspLeuGluValPheAspPheSerArgProLys-224 * 

23 4-ArgArgGluThrGlyArgAlaGlyPhe-242 

244-AlaTyrArgValProSerAspIleGlyArgProAlaAla-257 

283-ProGlnAspPheAlaArg-288 

295-AspAlaLeuAlaThr-2 99 

3 06-AspSerLeuAsnTrpProGluPheGlyAsn-315 

Antigenic Index - Jameson-Wolf 

l-MetSerAspThrProAlaThrArgAspPheGlyLeuIleAspGlyArgAla-17 

23 - LeuSerAsnArgArgGlyThrArg- 3 0 
48-AspGlyValArgGlu-52 

58-PheAspAspAlaAlaSerTyrAlaAspAsnProPheGlnIleAsn-72 
78-ValAlaGlyArgIleArgGlyAlaAla-86 

88- AspIleAsnGlyArgThrTyrArgValGluAlaAsnGluGlyArgAsnAlaLeuHisGlyGlySerHis-110 
12 1-AlaAlaAspGlyArgSerValValLeu- 12 9 

131-SerArgLeuGlnGlnSerAlaAspGlyTyrProAsnAspLeuAspLeuAspIleSerTyrArgLeuAspGlu 

AspAspAr gLeuThrVa 1-160 

199-MetProAlaAspAlaGluLysLeuPro-207 

210-ThrValSerAspAspLeuGluValPheAspPheSerArgProLysProLeuAsp-227 

23 2-AlaLeuArgArgGluThrGlyArgAlaGlyPheAspAspAlaTyrArgValProSerAspIleGlyArgPro 

-255 

261-AlaGlyArgArgArgArgIleSerIleTyrSerAspArgAsnGly-275 

2 82-AlaProGlnAspPheAlaArgHisAspAlaGlyVal-293 

3 00-GluAlaGlnThrLeuProAspSerLeuAsnTrpProGlu-312 
314-GlyAsnIleArgLeuAsnLysGlyAspThrArgGluAlaThr-327 

Hydrophilic Regions - Hopp-Woods 

l-MetSerAspThrProAlaThrArgAsp-9 

2 4 - S er AsnAr gArgGlyThr Arg- 3 0 

48-AspGlyValArgGlu-52 

58-PheAspAspAlaAlaSer-63 

7 8-ValAlaGlyArgIleArgGlyAlaAla-8 6 

89- IleAsnGlyArgThrTyrArgValGluAlaAsnGluGlyArgAsnAlaLeu-105 
12 1-AlaAlaAspGlyArgSerValValLeu- 12 9 

131-SerArgLeuGlnGlnSerAlaAspGlyTyrProAsnAspLeuAspLeu-146 

150-TyrArgLeuAspGluAspAspArgLeuThrVal-160 

199-MetProAlaAspAlaGluLysLeuPro-207 

2 1 0 -ThrVal SerAspAspLeuGluVal - 217 

221-SerArgProLysProLeuAsp-227 

232-AlaLeuArgArgGluThrGlyArgAlaGlyPheAspAspAlaTyrArgValProSerAspIleGlyArg-2 5 
4 

2 61-AlaGlyArgArgArgArgIleSerIleTyrSerAspArgAsnGly-27 5 
2 85 -AspPheAlaArgHi sAspAlaGlyVal - 2 9 3 
317-ArgLeuAsnLysGlyAspThrArgGluAlaThr-327 
146 

AMPHI Regions - AMPHI 

19-LysGlnTyrGlyLeuLeuAspPheMetProCys-29 

24- ProLeuAspAsnPheProThrVal-41 
69-ValAlaAsnLeuArgArg-74 

95-LeuArgAlaCysAlaValIleValAlaLysTyrValGlyValPheGlnLys-lll 

140-AlaArgArgValArg-144 

158 - ArgHi sGlnAr gG lyPheAl aArg - 1 6 5 

191-ProIleValSerGlnTrpThrPro-19 8 



WO 01/31019 



-92- 



PCT/IB00/01661 



Antigenic Index - Jameson-Wolf 

6-LeuArgSerArgGlnValValIleAspHisAspLysValLysGln-20 
3 0 -LeuArgGlnPr oProLeuAspAsn- 3 7 

41-ValArgProAlaSerValGluAlaArgGlyLysTyrValGluArgArgArgGlnAspLysAspAlaAspGlyP 

heGlyGlnArg-68 

70-AlaAsnLeuArgArgAlaLeu-76 

8 6 -AlaCysArgArgGlnArgI 1 eHi sThr- 9 4 

1 1 2 - S er PheLeuArgAspLysArgLeuLy s- 120 

13 8 - ArgAr gAl aArgArgVa lArgHi sGlyAsnAlaGln- 149 

155- GlnGlnProArgHisGlnArgGlyPheAla-164 

166- AlaGlySerGlyArgAsnAspLysAspValAlaPheSerIle-179 

Hydrophilic Regions - Hopp-Woods 

6-LeuArgSerArgGlnValValIleAspHisAspLysValLysGln-20 

44-AlaSerValGluAlaArgGlyLysTyrValGluArgArgArgGlnAspLysAspAlaAspGlyPheGly-66 

70-AlaAsnLeuArgArgAlaLeu-7 6 

86-AlaCysArgArgGlnArgIleHisThr-94 

1 1 3 - PheLeuAr gAspLy sArgLeuLy s - 1 2 0 

13 8-ArgArgAlaArgArgValArgHisGlyAsn-147 

156- GlnProArgHisGlnArgGlyPheAla-164 

167- GlySerGlyArgAsnAspLysAspValAla-176 
148 

AMPHI Regions - AMPHI 

2 5 - Al aAspLy s 1 1 eArgLys 1 1 eGluAsnTrpPr o - 3 5 
49-GlnSerAlaGluTyrPheArgLeuLeuValAspLeu-60 
150-AlaGlyLeuGluLeuIleArgLysLeuGlyGlyGluIle-162 
165-AlaAlaAlaIleLeuGluPheThrAspLeuGlnGlyGlyLysAsnIleArg-181 

Antigenic Index - Jameson-Wolf 
4-LysThrSerAsnLeu-8 

24-LeuAlaAspLysIleArgLysIleGluAsnTrpProGlnLysGly-3 8 

66-MetAspGlnLysIleAspIle-72 

76-LeuAspAlaArgGly-80 

97-ProIleArgLysLysGlyLysLeuPro-105 

117-TyrGlyGluAlaAlaVal-122 

124-IleHisThrAspAlaValLysLeuGlySer-133 

153-GluLeuIleArgLysLeuGlyGlyGluIleValGlu-164 

172-ThrAspLeuGlnGlyGlyLysAsnIleArgAlaSerGlyAlaPro-186 

192 -GlnAsnGluGlyCysMetLysGly- 199 

Hydrophilic Regions - Hopp-Woods 

2 4 -LeuAlaAspLys II eArgLys I leGluAsnTrpPro-3 5 

6 6 -Met AspGlnLys I leAspI 1 e- 7 2 

97-ProIleArgLysLysGlyLysLeuPro-105 

117-TyrGlyGluAlaAlaVal-122 

124-11 eHi sThr AspAlaVal Lys LeuGlySer- 1 3 3 

153-GluLeuIleArgLysLeuGlyGlyGluIleValGlu-164 

17 8-LysAsnIleArgAlaSerGly-184 

195 - GlyCy sMet Ly sG ly- 199 

149-2 

AMPHI Regions - AMPHI 

78-AsnLeuGlyAspAlaLeuAspGlyValProGlyIle-89 

107-ThrGlyArgArgIleLysValLeuAsnHisHisGlyGluThrGlyAspMet-123 
141-GlnValGluIleLeuArgGlyProValThr-150 
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158-ValAlaGlyLeuValAsp-163 

17 0-ProGluLysMetProGluAsnGlyVal-178 

190-AsnLeuGluLysLeu-194 

22 6-TyrArgAsnLeuLysArgLeuProAspSerHis-23 6 
3 5 1 - PhePr oG ly PheGlu - 3 55 

372-AlaGlyAspAlaValGluAsnPhePheAsnAsn-382 

39 5-ProIleGlyArgLeuLys-400 

415-LeuSerAlaIleSerGluAlaVal-422 

571-ArgPheGlyAsnTyrIleTyrAlaGln-579 

582-AsnAspGlyArgGlyProLysSerIleGluAsp-592 

633-ArgGlyArgLeuLysAsnLeuProSer-641 

Antigenic Index - Jameson-Wolf 
l-MetArgArgGluAlaLysMetAla-8 
31-HisGluThrGluGlnSerValAspLeuGluThr-41 
46-GlyLysSerArgProArgAlaThrSerGly-55 

61-ThrAlaSerAspLysIleIleSerGlyAspThrLeuArgGlnLysAla-7 6 
1 0 3 - 1 1 eAr gG lyG InThrG lyAr gAr gl 1 eLys Va 1-113 
115-AsnHisHisGlyGluThrGlyAspMetAlaAspPheSerProAspHis-13 0 
143-GluIleLeuArgGlyPro-148 

163-AspValAlaAspGlyLysIleProGluLysMetProGluAsnGlyValSerGlyGluLeuGlyLeu-184 
186-LeuSerSerGlyAsnLeuGluLysLeuThrSerGlyGly-198 

213-GlyLeuTyrArgLysSerGlyAspTyrAlaValProArgTyrArgAsnLeuLysArgLeuProAspSerHis 

AlaAspSerGlnThrGly-242 

250-GlyGluLysGlyPhe-2 54 

2 58-AlaTyrSerAspArgArgAspGlnTyrGly-267 

269-ProAlaHisSerHisGluTyrAspAspCysHisAla-280 

2 8 7 - SerLeuI 1 eAsnLysArgTyrLeu-2 94 

3 01-LeuThrGluGluAspIleAspTyrAspAsnProGlyLeu-313 
316-GlyPheHisAspAspAspAsnAlaHis-324 

32 6-HisThrHisSGrGlyArgProTrpIleAspLeuArgAsnLysArgTyrGluLeuArgAlaGluTrpLysGln 
ProPheProGly-3 53 

360-HisLeuAsnArgAsnAspTyrArgHisAspGluLysAlaGlyAspAlaVal-37 6 

3 8 0-PheAsnAsnGlnThrGlnAsnAlaArgIleGluLeuArgHisGlnProIleGlyArgLeuLysGlySerTrp 
-403 

408-LeuGlnGlnLysSerSerAla-414 

4 2 8 - LeuAspAsnLysVa 1-432 

443-AlaAsnTrpAspAsnPheThrLeuGluGlyGlyValArgValGluLysGlnLysAlaSerIleGlnTyrAsp 

LysAlaLGUlleAspArgGluAsnTyrTyrAsnHisProLeuProAsp-482 

484-GlyAlaHisArgGlnThrAla-490 

512-SerHisGlnGluArgLeuProSerThrGlnGluLeuTyrAlaHisGly-527 
53 7-ValGlyAsnLysHisLeuAsnLysGluArgSerAsnAsnIle-550 

5 56-TyrGluGlyAspArgTrpGln-562 

5 6 8-TyrArgAsnArgPheGlyAsn- 574 

580-ThrLeuAsnAspGlyArgGlyProLysSerIleGluAspAspSerGluMetLysLeu-59 8 
600 -ArgTyrAsnGlnSerGlyAlaAspPheTyrGlyAlaGluGly- 613 
615-IleTyrPheLysProThrProArgTyrArgIle-625 

62 7-ValSerGlyAspTyrValArgGlyArgLeuLysAsnLeuProSerLeuProGlyArgGluAspAlaTyrGly 
AsnArgPro-653 

6 55-IleAlaGlnAspAspGlnAsnAlaProArgValProAla-667 

6 7 7 - SerLeuThr AspAr gl 1 eAspAla- 684 
695-AsnLysLeuAlaArgTyrGluThrArgThrProGlyHis-707 
713-GlyAlaAsnTyrArgArgAsnThrArgTyrGlyGluTrp-725 
731 -AlaAspAsnLeuLeu- 7 3 5 

7 45 - PheLeuSer AspThrProGlnMetGlyArgSerPheThrGlyGlyVal - 7 6 0 
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Hydrophilic Regions - Hopp-Woods 
l-MetArgArgGluAlaLysMetAla-8 



31-HisGluThrGluGlnSerValAspLeuGluThr-41 

46-GlyLysSerArgProArgAlaThr-53 

61-ThrAlaSerAspLysIleIleSer-68 

7 0 -AspThrLeuArgGlnLysAla- 7 6 

106-GlnThrGlyArgArgIleLysVal-113 

118-GlyGluThrGlyAspMetAlaAspPheSerPro-128 

163-AspValAlaAspGlyLysIleProGluLysMetProGluAsnGlyValSer-17 9 

187-SerSerGlyAsnLeuGluLysLeuThr-195 

213 -GlyLeuTyrArgLysSerGlyAsp-2 2 0 

22 5-ArgTyrArgAsnLeuLysArgLeuProAspSGrHisAlaAspSerGlnThr-241 

259-TyrSerAspArgArgAspGlnTyr-2 66 

273-HisGluTyrAspAspCysHisAla-2 80 

3 01-LeuThrGluGluAspIleAspTyrAspAsn-310 

317-PheHisAspAspAspAsnAlaHis-3 24 

3 3 6 -LeuArgAsnLysArgTyrGluLeuArgAlaGluTrp- 3 47 

3 6 0 -Hi sLeuAsnArgAsnAspTyr ArgH i sAspGluLysAlaGlyAspAlaVal -3 7 6 

3 84-ThrGlnAsnAlaArgIleGluLeuArgHis-393 

3 97-GlyArgLeuLysGly-401 

452-GlyGlyValArgValGluLysGlnLysAla-461 

46 8-AlaLeuIleAspArgGluAsnTyr-475 

484-GlyAlaHisArgGlnThrAla-490 

5 1 2 - SerHi sGlnGluArgLeuProSer- 519 

541-HisLeuAsnLysGluArgSerAsnAsn-549 

5 5 6 - Tyr GluGlyAspAr gTrp- 561 

5 8 1 -LeuAsnAspGlyArgGly Pr oLysSer 1 leGluAspAspSerGluMetLysLeu- 598 

6 0 9-TyrGlyAlaGluGly-613 

6 1 9 - Pr oThr Pr oAr gTyrArgl 1 e - 6 2 5 

63 0-AspTyrValArgGlyArgLeuLysAsn-638 

6 4 3 - Pr oGlyArgGluAspAlaTyrGly- 650 

655-IleAlaGlnAspAspGlnAsnAlaProArgValProAla-667 

6 7 7 - SerLeuThrAspArgI leAspAla- 684 

696-LysL euAl aAr gTy r G luThr Ar gThr Pr oGly- 7 0 6 

715-AsnTyrArgArgAsnThrArgTyrGly-723 

150-2 

AMPHI Regions - AMPHI 

2 0-IleThrGlnLeuLeuSerGlyLeuAsp-2 8 

80-ValAlaAspLysAlaAlaAspSerLeuGlu-89 

138-AsnGlyLysLysAlaProLysLeu-145 

159-SerTyrProAsnPheCysGlnAlaGlyLysAspPheAspArgArgPheGlu-175 
198-AlaTrpThrAspAsnIleAla-2 04 
223-ThrProProAlaGlyLeuGln-229 

2 93 -ArgGluI leLeuAspLeuLeu- 2 9 9 
316-ValAlaArgAlaLeuSer-321 

333-PheValLysGlyTyrAlaAlaPheAlaHisTyrGluGluLeuAspLysIleIle-350 

3 65-IleValAspValLeuHisArgPheProAlaSerLeu-376 
3 79-GluGlnPheIleArgLeuLeuArgProLeuAla-3 89 
468-GlyValAlaProPheArg-473 
505-ThrGluTrpGlnGlnPheAlaLys-512 
537-IleArgGluGlnAla-541 

560-AlaAlaLysMetAlaLysAspValGluAlaAlaLeuLeuAspValIle-575 
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5 8 8 -GluTyrLeuAspMe tLeuArgGluGlu- 59 6 

Antigenic Index - Jameson-Wolf 
l-MetSerGluHisAspMetGlnAsnThrAsnProPro-12 
16-LeuProProGluIle-2 0 
42-LysAlaGlyAsnGlyAlaSerAlaGlyLeu-51 

72-SerGlnThrGlyAsnAlaLysSerValAlaAspLysAlaAlaAspSerLeuGlu-89 
96-SerArgAlaGluLeuLysAspTyrLysAlaLysAsnIleAlaGlyGluArgArgLeu-114 
118-ThrSerThrGlnGlyGluGlyGluProProLysGluAlaValVal-132 
13 7-LeuAsnGlyLysLysAlaProLysLeuAspLys-147 

154-GlyLeuGlyAspSerSerTyrProAsnPheCysGlnAlaGlyLysAspPheAspArgArgPheGluGluLeu 
GlyAlaLysArgLeuLeuGluArgValAspAlaAspLeuAspPhe-192 

207-LeuLysGluGluAlaAlaLysAsnArgAlaThrProAlaProGlnThrThrProProAlaGlyLeuGlnThr 
AlaProAspGlyArgTyrCysLys-238 

250-GlnLysIleThrAlaArgGlnSerAspLysAspValArgHisIleGluIleAspLeuSerGlySerAspLeu 
-273 

27 6-LeuProGlyAspAla-280 

2 8 5 - PheAspAsnAspPr oAl aLeuVa 1-292 

3 02-AspProAlaThrGluIleGlnAlaGlyGlyLysMetMetPro-315 
324-PheGluLeuThrGlnAsnThrProAlaPhe-3 33 
344-GluGluLeuAspLysIleIleAla-3 51 
397-SerAlaGlnAlaGluValGlyAspGluValHis-407 

415-PheGluHisGluGlyArgAlaArgThrGlyGlyAlaSerGlyPheLeu-43 0 
432-AspArgLeuGluGluAspGlyThrVal-440 

4 4 3 - PheValGluArgAsnAspGlyPheArgLeuProGluAspSerArgLysPr o- 4 5 9 
464-GlySerGlyThrGly-468 

47 8-GlnArgAlaAlaGluAsnAlaGluGlyLysAsn-488 

509-GlnPheAlaLysAspGlyPheLeuHisArgTyrAspPheAlaTrpSerArgAspGlnGluGluLysIleTyr 
Val-533 

53 5-AspLysIleArgGluGlnAlaGlu-542 
559-AspAlaAlaLysMetAlaLysAspValGlu-568 

579-GlyHisLeuAspGluGluGlyAlaGluGluTyrLeuAspMetLeuArgGluGluLysArgTyrGlnArgAsp 
ValTyr 

Hydrophilic Regions - Hopp-Woods 
l-MetSerGluHisAspMetGlnAsn-8 

75-GlyAsnAlaLysSerValAlaAspLysAlaAlaAspSerLeuGlu-89 

9 6-SerArgAlaGluLeuLysAspTyrLysAlaLysAsnIleAlaGlyGluArgArgLeu-114 

120-ThrGlnGlyGluGlyGluProProLysGluAlaValVal-132 

137-LeuAsnGlyLysLysAlaProLysLeuAspLys-147 

166-AlaGlyLysAspPheAspArgArgPheGluGluLeuGlyAlaLysArgLeuLeuGluArgValAspAlaAsp 
LeuAspPhe-192 

2 07-LeuLysGluGluAlaAlaLysAsnArgAlaThrPro-218 
2 3 0 -ThrAlaPr oAspGlyArgTyrCysLys - 23 8 

2 51-LysIleThrAlaArgGlnSerAspLysAspValArgHisIleGluIleAspLeuSerGly-2 70 

2 88-AspProAlaLeuVal-292 

3 44-GluGluLeuAspLysIleIleAla-351 

3 98-AlaGlnAlaGluValGlyAspGluValHis-407 
4 1 5 - PheGluHi sGluGlyArgAlaArgThrGlyGly- 42 5 
432 -AspArgLeuGluGluAspGlyThrVal - 44 0 

443-PheValGluArgAsnAspGlyPheArgLeuProGluAspSerArgLysPro-459 
479 - ArgAlaAlaGluAsnAlaGluGlyLys -4 87 
523-TrpSerArgAspGlnGluGluLysIleTyrVal-533 
535-AspLysIleArgGluGlnAlaGlu-542 
559-AspAlaAlaLysMetAlaLysAspValGlu-568 
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580-HisLeuAspGluGluGlyAlaGluGluTyrLeuAspMetLeuArgGluGluLysArgTyrGlnArgAspVal 

Tyr-604 

151 

AMPHI Regions - AMPHI 
6-AsnIleAlaIleIleAla-ll 
22-AspGlnLeuLeuArg-26 
72-ValAspThrProGlyHis-77 

81-GlyGlyGluValGluArgValLeuGlyMetValAspCysVal-94 

12 8-LysIleAspLysPro-132 

144- PheGluLeuPheAspAsnLeuGlyAl aThr - 1 5 3 

165-SerGlyLeuSerGlyPheAlaLysLeuGluGluThrAspGluSerAsn-180 

1 8 4- Pr oLeuPheAspThr 1 1 eLeuLysTyrThr- 1 9 3 

248-GlyArgIleAsnGlnLeuLeuGlyPheLysGlyLeuGluArgVal-2 62 

273-ValIleIleSerGlyIleGlu-279 

33 0-11 eArgAspArgLeuGlnLysGluLeu- 3 3 8 

348-AspThrAlaAspAla-3 52 

39 5-CysGluProTyrGluAsnLeuThrValAsp-405 

457-LeuThrArgGlyValGly-462 

464-MetSerHisValPheAsp-469 

537-LysGlyLysLysLeuThrAsnIle-544 

551-GluAlaValArgLeuThrThr-557 

Antigenic Index - Jameson-Wolf 

l-MetLysGlnIleArg-5 

13 -ValAspHisGlyLysThrThrLeu-2 0 

24-LeuLeuArgGlnSerGlyThrPheArgAlaAsnGlnGlnValAspGluArgValMetAspSerAsnAspLeuG 

luLysGluArgGlyIle-53 

59-AsnThrAlaIleAspTyrGluGlyTyr-67 

72-ValAspThrProGlyHisAlaAspPheGlyGlyGluValGluArg-86 
99-AspAlaGlnGluGlyProMetProGlnThrArgPheValThr-112 
128-LysIleAspLysProSerAlaArgProSerTrp-138 
151-GlyAlaThrAspGluGlnLeuAsp-158 

171-AlaLysLeuGluGluThrAspGluSerAsnAspMetArgProLeu-185 

193-ThrProAlaProSerGlySerAlaAspGluThrLeu-204 

2 1 1 -LeuAspTyr AspAsnTyr Thr G ly- 218 

226-LeuAsnGlyArgIleLysProGlyGln-234 

240-AsnHisAspGlnGlnIleAla-246 

2 57-LysGlyLeuGluArgValProLeuGluGluAlaGluAlaGlyAsp-271 
277-GlyIleGluAspIleGly-2 82 

2 87-IleThrAspLysAspAsnProLysGlyLeuPro-297 

3 00-SerValAspGluProThrLeu-3 06 

314-ThrSerProLeuAlaGlyThrGluGlyLysPheValThrSerArgGlnIleArgAspArgLeuGlnLysGlu 
LeuLeu-3 3 9 

3 44-LeuArgValGluAspThrAlaAspAlaAspValPheArgValSerGlyArgGlyGluLeu-3 63 
371 -AsnMetArgArgGluGlyTyr- 3 77 

3 81-ValGlyLysProArgValValTyrArgAspIleAspGlyGlnLysCysGluProTyrGluAsnLeuThrVal 
AspValProAspAspAsnGlnGlyAlaValMetGluGluLeuGlyArgArgArgGlyGluLeuThrAsnMetGluS 
erAspGlyAsnGlyArgThrArgLeuGluTyr-440 

467-ValPheAspAspTyrAlaProValLysProAspMetProGlyArgHisAsnGly-484 
489-GlnGluGlnGlyGlu-493 

501-AsnLeuGluAspArgGlyArgMetPheValSerProAsnAspLysIleTyr-517 
524-11 eHis SerArgAspAsnAspLeu- 5 3 1 

535-ProLeuLysGlyLysLysLeuThrAsnIleArgAlaSerGlyThrAspGluAlaValArg-554 
569-PheIleAspAspAspGluLeuValGlu-577 
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579-ThrProGlnSerIleArgLeuArgLysArgTyrLeuSerGluLeuGluArgArgArgHisPheLysLysLeu 
Asp-603 

Hydrophilic Regions - Hopp-Woods 

l-MetLysGlnIleArg-5 

29-GlyThrPheArgAla-33 

3 5-GlnGlnValAspGluArgValMetAspSerAsnAspLeuGluLysGluArgGlyIle-53 
80-PheGlyGlyGluValGluArg-8 6 
99-AspAlaGlnGluGlyProMetPro-10 6 
128-LysIleAspLysProSerAla-13 4 
151 -GlyAl aThrAspGluGlnLeuAsp- 1 5 8 

171-AlaLysLeuGluGluThrAspGluSerAsnAspMetArgProLeu-185 
198 -GlySerAlaAspGluThrLeu- 2 0 4 
22 6-LeuAsnGlyArgIleLysPro-232 
241-HisAspGlnGlnIleAla-246 

258 -GlyLeuGluArgVal Pr oLeuGluGluAlaGluAlaGlyAsp-2 7 1 
277-GlyIleGluAspIleGly-282 

2 87-1 leThrAspLysAspAsnProLysGly-2 9 5 

3 00-SerValAspGluProThrLeu-306 

318 -AlaGlyThrGluGlyLysPheValThr-3 2 6 

32 8 -ArgGlnl leArgAspArgLeuGlnLysGluLeuLeu- 3 39 

344-LeuArgValGluAspThrAlaAspAlaAspValPheArgValSerGlyArgGlyGluLeu-3 63 
371 - AsnMe t Ar gArgGluG lyTyr - 3 7 7 

3 81-ValGlyLysProArgValValTyrArgAspIleAspGlyGlnLysCysGluProTyrGlu-400 

405-AspValProAspAspAsnGlnGlyAlaValMetGluGluLeuGlyArgArgArgGlyGluLeuThrAsnMet 

GluSerAspGlyAsnGlyArgThrArgLeu-438 

472-AlaProValLysProAspMetProGlyArgHis-482 

489-GlnGluGlnGlyGlu-493 

502-LeuGluAspArgGlyArgMet-508 

5 1 2 - Pr oAsnAspLys I 1 eTyr- 517 

52 5-HisSerArgAspAsnAspLeu-531 

53 6-LeuLysGlyLysLysLeuThrAsn-543 

545 -ArgAlaSerGlyThrAspGluAlaValArg- 554 
569-PheIleAspAspAspGluLeuValGlu-577 

583-IleArgLeuArgLysArgTyrLeuSerGluLeuGluArgArgArgHisPheLysLysLeuAsp-603 
152 

AMPHI Regions - AMPHI 
10-LeuProThrArgLeuPhe-15 

66-ArgPheSerArgPheValGlnGlyTrpAlaGlyIleArgGlyTyrLeuLysAsnGlyIleProGluHisIleG 

lnProGlyHisAsnProLeu-96 

103-AlaLeuLeuAlaAla-107 

13 0-LeuAsnHisLeuValSerGluHisThrGlySerLeu-141 

150-PheLysLeuLeuAlaValPheSerAlaIleHisIleAlaAlaValAlaAlaTyr-167 

Antigenic Index - Jameson-Wolf 

l-MetLysAsnLysThrLysVal-7 

2 9 -SerAlaLysAlaGlyGlyAsp- 3 5 

5 1 -GlySerAspThrAlaArgPheSerArg- 6 9 

79-GlyTyrLeuLysAsnGlyIleProGluHisIleGlnProGlyHisAsnProLeu-96 

118-AlaAlaAspGluAsnThrPheSerThrAsnGlyTyr-129 

13 7-HisThrGlySerLeuMetArg-143 

1 6 9 - Va 1 PheLys Lys LysAsnLeu- 1 7 5 

18 6-IleGluGlyLysThrSerIle-192 



Hydrophilic Regions - Hopp-Woods 
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l-MetLysAsnLysThrLysVal-7 
6 3 -AspThrAl aAr gPhe -67 
118-AlaAlaAspGluAsnThrPhe-124 
169-ValPheLysLysLysAsnLeu-175 
18 6-IleGluGlyLysThrSerIle-192 
153 

AMPHI Regions - AMPHI 

17-AlaAlaSerValLeuSerLeuProGluMetMetArgLeuMetValPhe-3 2 
96-ThrLeuValAlaTyrIleLysLeuSerSerValAlaGlu-108 
13 0-ValSerValProGlnHisTrp-13 6 
222-ValAsnThrIleLeuAsnGlyIleAlaTyr-2 31 

274-AlaLysLysLeuSerHisLeuTyrArgIleThrGluAlaValGlyArgTrpSerMetIleAspIlePheVal 
Ile-298 

Antigenic Index - Jameson-Wolf 
65-IleArgLysGlnAla-69 
8 1 - ValAr gLeuAr gG In- 8 5 
107-AlaGluValArgPhe-lll 

143-ArgLeuThrGlyAspAsnAlaValGlnThrAlaSerGluGlyLysThrCysCysSer-161 

165-TyrPheArgAspSerAlaGluSerProCysGly-175 

180-GluLeuTyrArgArgArgProLysSerLeuSer-190 

2 1 5 - Ser AsnPr oAlaAl aThr - 2 2 0 

2 3 4 - AspGluGlyAspArgLeu-2 3 9 

2 7 2 -ThrGlyAlaLysLysLeu- 2 7 7 

3 3 9-LeuLeuTrpAspLysArgAlaSerAspGlyIleAla- 3 50 
3 52-AsnGluThrGluLysHisAsp-3 58 

Hydrophilic Regions - Hopp-Woods 
8 1 -ValArgLeuArgGln- 8 5 
107-AlaGluValArgPhe-lll 
152-ThrAlaSerGluGlyLysThrCysCys-160 
168-AspSerAlaGluSerPro-173 

180-GluLeuTyrArgArgArgProLysSerLeuSer-190 

234 -AspGluGlyAspArgLeu- 2 3 9 

273-GlyAlaLysLysLeu-277 

339-LeuLeuTrpAspLysArgAlaSerAsp-347 

3 52 -AsnGluThrGluLysHisAsp 

154 

AMPHI Regions - AMPHI 

122-GlyValThrGlyLeuGlyThrLeuLeu-13 0 

152-GlnAspIleProProValThr-158 

2 62 -ThrLysAsnSerLysAsnValLysSer-2 7 0 

2 98-PheLysGlnSerVal-3 02 



3 60-SerLysGluHisTrpLysGlnGlnPheGlnThrAlaLeuAsnLysGlyLeuThrAla-37 8 
3 89 - Ser LysMe til eGluLeuAsnAsp - 396 



4 2 9 - LysLeuAlaAspLeuLeuAspLys PheAspLysLeuPr o - 441 
446 -ValAlaGluLeuAsnGly-4 5 1 

467-LeuSerSerIleAspLysLeuValGlyLysProGlnThrGlnAsnIleProAsnGluLeuAsnGlnThrLeu 
LysGluLeuArgThrThr-496 
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50 6-IleTYrGlyAspValGlnAsnThrLeuGlnSerLeuAspLysThrLeuLysAspValGlnProValIleAsn 
ThrLeuLysGluLys - 5 3 4 



Antigenic Index - Jameson-Wolf 

l-MetThrAspAsnSerProProProAsnGlyHisAlaGlnAlaArgValArgLysAsnAsnThr-21 

43-LysGluIleArgAsnArgGlyProVal-51 

57 -AspSerAlaGluGlylleGluValAsnAsnThr- 67 

75-AspValGlyArgValThrArgIleLysLeuArgAspAspGlnLysGlyValGlu-92 

100 -AspValSerGlyLeuI 1 eArgSerAspThrGln- 110 

114-ValLysProArgIleAspGlnSerGly-122 

13 8-ThrProGlyLysSerAspGluAlaLysAspValPheGln-150 



169-LeuIleGlyLysAsnAspArgIleLeuAsn-178 



19 6-AlaHisPheAspProSerAspGlnSer-204 
212-GlnSerProAsnAspLysLeuIle-219 

22 8-GluSerGlyIleAsnIleGluThrThrGlySerGlyIleLysLeuAsnSer-244 
256-SerPheAspSerProLysThrLysAsnSerLysAsnValLysSerGluAspSer-273 



27 5-ThrLeuTyrAspSerArgSerGluValAlaAsnLeuProAspAspArgSerLeu-2 92 
3 0 O-GlnSerValArgGlyLeu- 3 0 5 
311-ValGluTyrLysGlyLeuAsn-317 
32 5-ProTyrPheAspArgAsnAspSer-3 32 

345-IleArgIleGluProSerArgLeuGluIleAsnAlaAspGluGlnSerLysGluHisTrpLysGlnGlnPhe 
-368 



371-AlaLeuAsnLysGlyLeu-37 6 

38 6-LeuThrGlySerLysMetIleGluLeuAsnAspGlnProSerAlaSerProLysLeuArgPro-406 



419-GlnGlyGlyGlyLeuAspAspLeuGlnValLysLeu-43 0 

432-AspLeuLeuAspLysPheAspLysLeuProLeuAspLysThrValAla-447 

450-AsnGlySerLeuAlaGluLeuLysSerThrLeuLysSerAlaAsn-464 

469-SGrIleAspLysLeuValGlyLysProGlnThrGlnAsnIleProAsnGluLeuAsnGlnThrLeuLysGlu 

LeuArgThrThr-49 6 

500-ValSerProGlnSer-504 

516-SerLeuAspLysThrLeuLysAspValGln-525 



53 0-ThrLeuLysGluLysProAsn-536 

541-AsnSerSerSerLysAspProIleProLysGlySerArg-553 
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Hydrophilic Regions - Hopp-Woods 



l-MetThrAspAsnSerProProPro-8 
12-AlaGlnAlaArgValArgLysAsnAsn-20 



43-LysGluIleArgAsnArgGly-49 
57-AspSerAlaGluGlyIleGlu-63 

75-AspValGlyArgValThrArgIleLysLeuArgAspAspGlnLysGlyValGlu-92 
105-11 GAr gSer AspThr - 1 0 9 



116-ProArgIleAspGln-120 



140-GlyLysSerAspGluAlaLysAspValPheGln-150 



171-GlyLysAsnAspArgIleLeu-177 
19 6-AlaHisPheAspProSerAspGln-2 03 



2 1 4 - Pr oAsnAspLys Leu 1 1 e- 2 1 9 

258-AspSerProLysThrLysAsnSerLysAsnValLysSerGluAspSer-27 3 



278 -AspSer ArgSerGluVal - 283 
2 85 -AsnLeuPr oAspAspArgSer- 2 9 1 
311-ValGluTyrLysGly-315 
32 8-AspArgAsnAspSer-332 



345-IleArgIleGluProSerArgLeuGluIleAsnAlaAspGluGlnSerLysGluHisTrpLys-3 65 
3 90-LysMetIleGluLeuAsnAspGlnProSerAlaSerProLysLeuArgPro-406 



421-GlyGlyLeuAspAspLeuGlnValLysLeu-43 0 

432-AspLeuLeuAspLysPheAspLysLeuProLeuAspLysThrValAla-447 
454 -AlaGluLeuLys SerThrLeuLysSerAlaAsn-4 64 
469-SerIleAspLysLeuValGly-475 



482-IleProAsnGluLeu-486 
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49 8 -GlnThrLeuLysGluLeuArgThr-4 9 5 



5 1 6 - S er LeuAspLysThr LeuLysAspVa lGln- 525 



53 0-ThrLeuLysGluLysProAsn-53 6 



543-SerSerLysAspProIleProLysGlySerArg-553 
155 

AMPHI Regions - AMPHI 
2 8-LysLeuGlyPheGlu-32 
42-AlaAlaSerLeuAsp-46 
105 - LeuAr gAl aLysLy sVa 1-110 

118-ValProArgIleSerArgAlaGlnAlaLeuAspAlaLeuSerSerMetAlaAsnIleSerGlyTyrArgAla 
ValIleGluAlaAlaAsnAlaPheGlyArgPhePheThrGly-155 

17 5-ValAlaGlyLeuAlaAlalleGlyThrAlaAsnSerLeuGlyAlaValValArgAlaPhe-194 

201-AlaGluGlnIleGluSerMetGlyGly-209 

225-AspGlyTyrAlaLysValMet-231 

2 62-LysProAlaProLysLeuIleThrLysGluMetValGluSerMetLys-277 
295-LeuThrArgProGlyGlu-3 00 

308-ValLysIleIleGlyTyrThrAspMetAlaAsnArgLeuAlaGlyGln-32 3 
33 0-ThrAsnLeuValAsnLeuThrLysLeuLeuSer-340 
404-LysLeuAlaProAlaVal-409 
42 8-AsnHisPheIleVal-432 

451-LeuHisThrProLeuMetSerValThrAsnAlaIleSerGlyIleIle-466 
469-GlyAlaLeuLeuGln-473 

478-AsnGlyPheValSerLeuLeuSerPheValAla-488 
494-IleAsnIlePheGlyGly-499 

Antigenic Index - James on- Wo If 

4-GlyIleProArgGluSerLeuSerGlyGluThrArgVal-16 

44-SerLeuAspAspAlaAla-49 

72-ValAsnAlaProSerGluGlnGluLeu-80 

94-TrpProArgGlnAsnGluAlaLeu-101 

105 - LeuAr gAl aLys Lys ValAsn- 111 

117-MetValProArgIleSerArg-123 

159-AlaAlaGlyLysValProProAla-166 

194-PheAspThrArgLeuGluValAlaGluGlnIleGluSerMetGlyGlyLys-210 

215-AspPheProGlnGluSerGlyGlySerGlyAspGlyTyrAlaLysValMetSer-232 

242-LeuPheAlaGluGlnAlaLysGluValAsp-251 

259-IleProGlyLysProAlaProLysLeuIleThr-269 

271-GluMetValGluSerMetLysSerGlySer-280 

2 89-ThrGlyGlyAsnCysGluLeuThrArgProGlyGluLeuSerVal-3 03 

32 0-LeuAlaGlyGlnSerSer-32 5 

33 8-LeuLeuSerProAsnLysAspGlyGluIle-347 
349-LeuAspPheGluAspValIle-3 55 

3 61-ValThrHisAspGlyGluIleThrPhePro-370 

37 8-AlaGlnProGlnGlnThrProSerGluLysAlaValProAlaAlaLysProGluProLysPro-3 98 

Hydrophilic Regions - Hopp-Woods 
4-GlyIleProArgGluSerLeuSerGlyGluThrArgVal-16 
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44 - SerLeuAspAspAlaAla- 4 9 
74-AlaProSerGluGlnGluLeu-80 
9 6 -ArgGlnAsnGluAlaLeu- 1 0 1 
105-LeuArgAlaLysLysValAsn-lll 
117-MetValProArgIleSerArg-123 

1 9 4 - PheAspThrArgLeuGluValAlaGluGlnIleGluSerMetGly-2 0 8 
215-AspPheProGlnGluSerGlyGlySerGlyAspGlyTyrAla-22 8 
242-LeuPheAlaGluGlnAlaLysGluValAsp-251 

2 6 0 - Pr oGlyLys ProAlaPr o- 2 6 5 
271-GluMetValGluSerMetLysSer-278 
291-GlyAsnCysGluLeuThrArgProGlyGlu-300 
340-SerProAsnLysAspGlyGluIle-3 47 
349-LeuAspPheGluAspValIle-355 

3 63-HisAspGlyGluIle-3 67 

3 82-GlnThrProSerGluLysAlaValProAlaAlaLysProGluProLysPro-39 8 
156 

AMPHI Regions - AMPHI 

5 6 -AsnGlyPheGluAlaPheAlaProPhe- 6 4 

Antigenic Index - Jameson-Wolf 

21-TyrAlaLysLysAlaGlyGlyPheArgPheLysAspAsnHisAsnProArgGly-3 8 

44-GlnGlyAlaAlaAla-48 

51-HisAlaAlaGlnGlnAsnGlyPheGlu-59 

73-AlaThrGlyAsnAlaAla-7 8 

103-AspLysAlaAlaMet-107 

Hydrophilic Regions - Hopp-Woods 

21-TyrAlaLysLysAlaGlyGlyPheArgPheLysAspAsnHisAsnPro-3 6 

103-AspLysAlaAlaMet-107 

157 

AMPHI Regions - AMPHI 

2 1 -GlyArgAspVal ArgAlaAl a- 2 7 

32-IleAsnHisLeuLeuLysArg-38 

61-PheValArgAlaAlaGln-66 

167-GlnLeuValAspArg-171 

17 6-AlaHisAspArgSerLeuAspGlyPhe-184 

Antigenic Index - Jameson-Wolf 

1-MetArgAsnGluGluLysArgAlaLeuArgArgGluLeuArgGlyArgArgSerGlnMetGlyArgAspValAr 
gAla-26 

3 8 -ArgTyr 1 1 eLys Ly sGlyAr gLys 1 1 e - 4 6 

5 1 - ProMe tGlyLysGluLeuArgLeuAspGlyPheVal - 62 

64-AlaAlaGlnLysArgGlyAla-70 

7 7 - 1 leGluPr oArgSerArgArgMetTrp-8 5 

89-TyrProAlaAspGlyValLysGlnGluArgLysArgGlyArgAlaLysLeuHis-106 

Hl-AlaGlyArgLysLysArgValHisAsp-119 

12 9 - GlyMet AspAr gLeuGlyTyr - 1 3 5 

151-MetLysTyrArgLeuGlnAla-157 

172-LeuProValGluAlaHisAspArgSerLeuAspGlyPheVal-185 
Hydrophilic Regions - Hopp-Woods 

1-MetArgAsnGluGluLysArgAlaLeuArgArgGluLeuArgGlyArgArgSerGlnMetGlyArgAspValAr 
gAla-2 6 

3 8 -ArgTyr 1 1 eLysLysGlyArgLys Ile-46 
54-LysGluLeuArgLeu-58 
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64-AlaAlaGlnLysArgGlyAla-70 

77- 11 eG luPr oAr gSer Ar gArg- 8 3 

92-AspGlyValLysGlnGluArgLysArgGlyArgAlaLysLeu-105 

Hl-AlaGlyArgLysLysArgValHisAsp-119 

13 1-AspArgLeuGlyTyr- 13 5 

151-MetLysTyrArgLeuGlnAla-157 

172-LeuProValGluAlaHisAspArgSerLeuAsp-182 

158 

AMPHI Regions - AMPHI 

2 0-PheSerArgAlaAlaGluGlnLeu-27 

3 3 - AlaVal Ser Ar gl 1 eVa 1 Ly sArgLeuGlu- 4 2 

4 6 -GlyValAsnLeuLeuAsnArgThr- 5 3 

63-GlyAlaGlnTyrPheArgArgAlaGlnArgIleLeuGlnGlu-76 

85-LeuAlaValHisGluIleProGln-92 

166-ValIleAlaSerPro-170 

17 8-ThrProGlnSerThrGluGluLeu-185 

188-HisGlnCysLeuGlyPheThrGluProGlySerLeuAsnThrTrpAlaVal-2 04 

Antigenic Index - Jameson-Wolf 
l-MetLysThrAsnSerGluGluLeu-8 
16-GluSerGlySerPheSerArgAlaAlaGlu-25 
3 6-ArgIleValLysArgLeuGluGluLysLeuGly-46 

49-LeuLeuAsnArgThrThrArgGlnLeuSerLeuThrGluGluGlyAlaGlnTyrPheArgArgAlaGlnArgI 
leLeuGln-75 

78- AlaAlaAlaGluThrGluMet-84 
114-LysPheAsnGluArgTyrProHisIleArg-123 
13 6-IleGluArgLysValAspIle-142 

144-LeuArgAlaGlyGluLeuAspAspSerGlyLeuArgAla-156 
158-HisLeuPheAspSerArgPheArgVal-166 

168-AlaSerProGluTyrLeuAlaLysHisGlyThrProGlnSerThrGluGluLeuAla-186 

192-GlyPheThrGluProGlySerLeuAsn-200 

207-AlaGlnGlyAsnProTyrLysIle-214 

216-ProHisPheThrAlaSerSerGlyGluIlGLeu-226 

22 9-LeuCysLeuSerGlyCys-234 

243-LeuValAspAsnAspIleAlaGluGlyLysLeu-253 

259-GluGlnThrSerAspLysThrHisProPhe-268 

273-TyrSerAspLysAlaValAsnLeu-2 80 

292 -GluLeuGlyAsnAsnLeuCysGly-2 9 9 

Hydrophilic Regions - Hopp-Woods 

1 -MetLysThrAsnSerGluGluLeu- 8 

19-SerPheSerArgAlaAlaGlu-25 

3 6-ArgIleValLysArgLeuGluGluLysLeuGly- 4 6 

58-SerLeuThrGluGluGlyAlaGlnTyrPheArgArgAlaGlnArgIleLeuGln-75 
7 8-AlaAlaAlaGluThrGluMet-84 
1 1 4 - Ly s PheAsnGluAr gTyr Pr o - 1 2 0 
13 6-IleGluArgLysValAspIle-142 

144-LeuArgAlaGlyGluLeuAspAspSerGlyLeuArgAla-156 
1 6 2 - Ser Arg PheAr gVa 1-16 6 

1 8 O-GlnSerThrGluGluLeuAla- 1 8 6 

2 46-AsnAspIleAlaGluGlyLysLeu-253 
2 60-GlnThrSerAspLysThrHis-2 66 
2 76-LysAlaValAsnLeu-280 
160 

AMPHI Regions - AMPHI 
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6-LysLeuValAspPheAlaGlnLeuThrGly-15 
72-GlyLeuGlyHisVal-76 

121-AlaAspLeuMetAsnGlyLeuProGluThr-13 0 

157-GlyThrValSerMetValAsnAlaLeuSerSer-167 

18 6-LeuSerGlyValLeuLysGlyTrpGlnAspLysArg-197 

200-HisLeuIleGlnLysValIleAspLysProGlu-210 

218-MetValAlaAlaAlaAsn-223 

22 9-LeuMetArgArgPhe-233 

242-HisAlaPheValAsnHisIleArg-249 

2 7 9 - PheGlyLy sAl aPheLy s - 284 

Antigenic Index - Jameson-Wolf 
2-AspIleLeuAspLysLeuVal-8 

2 8 -SerValArgHi sGluThrLeuGlnArgGluGlyLeu- 3 9 

51-CysIleAspGlyGluThrSerProArgProValSerThrGlyAsp-65 

77-LeuSerHisAspGlyLysCysGlyGluSerLeuGlnProAspMetArgGlnHisGly-9 5 

101-GlnCysGlyAsnGlyGlnAspMet-108 

115-PheArgTyrAspThrHisAla-121 

123-LeuMetAsnGlyLeu-127 

149-LeuGluSerLysLysProLeu-155 

17 8-LeuGluGlnAspLysAspValGluLeu-186 

192 - GlyTrpGlnAspLysArgLeuGly- 199 

2 05-ValIleAspLysProGluAspGluTrpAsnValAspLysMetVal-219 
228-GlnLeuMetArgArgPheLysSerArgValGlyLeuSerProHis-242 
2 5 5 -LeuLeuLeuLysLysAsnProAspSerVal -2 6 4 
274-GlnSerGluThrHisPhe-279 
2 8 l-LysAlaPheLysArg-2 85 

290-SerProGlyGlnTyrArgLysGluGlyGlyGlnLys-301 

Hydrophilic Regions - Hopp-Woods 

2-AspIleLeuAspLysLeuVal-8 

29-ValArgHisGluThrLeuGlnArgGluGlyLeu-39 

53-AspGlyGluThrSerProArgProValSer-62 

7 9 -HisAspGlyLysCysGlyGluSerLeuGlnProAspMetArgGln- 9 3 

101-GlnCysGlyAsnGlyGlnAsp-107 

149-LeuGluSerLysLysProLeu-155 

178-LeuGluGlnAspLysAspValGluLeu-186 

193 - TrpGlnAspLysArgLeuGly- 199 

2 05-ValIleAspLysProGluAspGluTrpAsnVal-215 

22 8-GlnLeuMetArgArgPheLysSerArgValGly-238 

255-LeuLeuLeuLysLysAsnProAspSer-263 

2 8 1-LysAlaPheLysArg- 285 

293-GlnTyrArgLysGluGlyGlyGlnLys-301 

163 

AMPHI Regions - AMPHI 
6 0-SerSerLeuGlyAsnIle-65 

6 7 -LeuGlyArgAspGluAsp-7 2 

7 6-PheGlyPheLeuSerTrpLeuAlaMetLeuPhe-86 
100-AlaGluProLeuMetHisTyrPheSerAspIleThrAla-112 

170-IleSerGlyArgPheGlyAspAlaIleAspIleMetAlaLeuLeuAlaThrPhGPheGlyIleIleThrThr 
-193 

2 27-MetSerLeuAlaValValSerAlaIleSerGlyValGlyLysGlyValLysValLeuSer-246 

2 72-AlaPheGlyAspAsnIleGlyAsnTyrLeuGlyAsnLeuValArg-2 86 
313-TrpCysSerTrpAlaProPheValGlyLeuPheIleAla-3 25 

3 46-LeuPheGlyValLeuTrpPhe-3 52 
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3 67-AlaGlyGlyMetLeuGluLysMetThrSerSer-377 

3 80-ThrLeuLeuPheLysPhePheAsnTyrLeuProLeuProGluLeuThrSerIleValSerLeuLeu-401 
43 8-TrpGlyValLeuMetSerAla-444 
454-GlyLeuGlyAsnLeuGlnSerMetThrLeu-46 3 

52 0-GluGlnAspIleLeuLysPheLeuLysGlnThrAlaSerPro-53 3 

53 5-MetHisGluLeuGlnArgGluLeu-542 
57 4-AspPheMetTyrGlyIle-579 
583-GlyGlnAspValSerAspGlnLeu-590 
63 0-AlaAspIleLeuLysAsnTyr-63 6 

Antigenic Index - Jameson-Wolf 

2 9 -AspArgAlaLysGlu- 3 3 

65-IleArgLeuGlyArgAspGluAspValPro-74 

Hl-ThrAlaGlyThrProGluHisArgGlnGln-12 0 

16 6-LeuLysGluLysIleSerGlyArgPheGlyAspAlaIleAsp-179 

2 0 0 -GlnLeuGlyAlaGlyLeu- 2 05 

23 7-GlyValGlyLysGlyValLysVal-244 

293 -AlaTyrGluArgGluHi slys ProTrpPhe- 3 0 2 

32 6-ArgIleSerLysGlyArgThrIleArg-334 

37 0-MetLeuGluLysMetThrSerSerProGlu-37 9 

409-ThrSerAlaAspSerGlyIle-415 

421- IleThrSerArgAspLysGlyLeuSerAlaProArgTrp-43 3 
451-ArgSerGlyGlyLeuGlyAsn-457 

484-LeuSerAlaAspLysLysTyrPheGluThrArgValAsnProThrSer-499 
503-ThrGlyGlyLysTrpLysGluArgLeu-511 

516- SerGlnThrGlnGluGlnAspIle-523 
527-LeuLysGlnThrAlaSer-532 

53 7-GluLeuGlnArgGluLeuSerGluGluTyrGlyLeu-548 
550-ValArgValAspLysMetPheHisArgAspGluProAla-562 

5 6 6 - Val IleArgLysGluThrMet Arg- 573 

581-SerValGlyGlnAspValSerAspGlnLeuIleAsnAspGlyLysLeuProHisIleArgHisGlriThrThr 

Tyr Ly s P r oTyr - 6 0 8 

6 1 2 - PheAspG lyArgVa lGlyTyr - 6 1 8 

622-TyrMetAsnLysAspGluLeuIle-629 

632-11 eLeuLysAsnTyrGlu- 63 7 

654-GluGlnValGluLeuAlaGlu-660 

Hydrophilic Regions - Hopp-Woods 
29-AspArgAlaLysGlu-33 

6 6 -ArgLeuG lyAr gAspGluAspVa 1 Pro - 7 4 
114-ThrProGluHisArgGlnGln-12 0 

16 6 - LeuLy sG luLys 1 1 eSerGlyAr gPheG lyAsp- 1 7 6 
23 8-ValGlyLysGlyValLysVal-2 44 
293-AlaTyrGluArgGluHisLysPro-3 00 
327-IleSerLysGlyArgThrIleArg-3 3 4 
37 0-MetLeuGluLysMetThrSerSerPro-37 8 

422- ThrSerArgAspLysGlyLeuSer-42 9 
484-LeuSerAlaAspLysLysTyrPheGlu-492 
5 0 6 -LysTrpLysGluArgLeu- 51 1 

517- GlnThrGlnGluGlnAspIle-523 

53 7-GluLeuGlnArgGluLeuSerGluGluTyrGlyLeu-548 
5 5 0 - ValArgValAspLysMet PheHi sArgAspGluProAla- 5 6 2 
566- Va 111 eArgLysG luThrMe t Ar g- 573 
5 8 1- SerValGlyGlnAspVal SerAsp- 588 
590-LeuIl eAsnAspG lyLysLeuPr oHi s - 5 9 8 



WO 01/31019 



PCT/IB00/01661 



-106- 

622-TyrMetAsnLysAspGluLeuIle-629 

654-GluGlnValGluLeuAlaGlu-660 

164 

AMPHI Regions - AMPHI 

6-AlaAsnPheTyrGluMetLeuAlaAlaAla-15 

3 3 -AlaTyrArgAlaLeuLysGlnGlu- 4 0 

75-AlaIleSerAlaIleGlyAlaVal-82 

97- Tyr 1 1 eLeuAsnAspCys - 1 0 2 

113-LeuSerLysGluLeuAlaGlyLeuLysAla-122 

14 8- PheGluAspValArgArgPhePr oGlu- 156 

160 - LeuGlyAr gGlnPr oAr gl 1 eAsnAspLeuAlaHi s - 1 7 1 

18 9 -TyrAlaAsnLeuPheAlaAsnLeuAsnGlylleGluArgI lePheLys- 2 04 
264-ValProAlaIleTyrThr-269 
282-TrpPheAsnArgIle-2 86 
311-AlaLysLeuLeuGluGlyTyrGlyLeuSer-320 

3 62-GluValGlyGluLeuIle-3 67 

3 7 4-Met ArgGlyTyrLeuAsn- 37 9 

3 8 7 - Thr 1 1 eValAsnGlyTrpLeuLys - 3 9 4 

424-ValTyrProArgGluIleGluGluGlu-432 

459-PheValGlnLeuLysGluGlyMet-4 66 

472-GluIl eAr gArgHi sLeuArgThrVal - 480 

484-PheLysIleProLysGln-48 9 

499-AsnAlaThrGlyLysValLeuLysArgValLeuLysGluGlnPheAspGlyAsn-516 

Antigenic Index - Jameson-Wolf 

l-MetAsnArgThrTyr-5 

15-AlaCysArgLysAsnGlyAsnGly-22 

26-PheAspGlyLysGluLysThrAlaTyrArgAlaLeuLysGlnGluAlaGluAla-43 

63-ValSerAsnSerThrGlu-68 

88-ThrPheLeuLysAsnSerGlu-94 

100-AsnAspCysLysAla-104 

1 12 -GlyLeuSerLysGluLeuAlaGly- 119 

121-LysAlaGlnThrProValGlu-127 

13 0-IleTrpThrAspLysSerArgProThrGlyGluThrAlaGluGlyAspAlaPhePheGluAspValArgArg 
PheProGluLysProAspLeuGlyArgGlnProArgIleAsnAsp-16 8 
17 6-SerGlyThrThrGlyHisProLysGlyAla-185 

19 6-LeuAsnGlyIleGluArgIlePheLysIleSerLysArgAspArgPhe-211 

2 5 3 - Thr LeuLeuLy sArg- 2 57 
290-IleSerGlyGlyAlaProLeuAla-2 97 

3 04-PheLysAlaLysPheProArg-310 
317-TyrGlyLeuSerGluAlaSer-3 23 

3 3 0 -Thr Pr oGluArgGlnLysAlaArgSer - 33 8 

343-LGuProGlyLeuGluAlaLysAlaValAspGluGluLeuValGluValProArgGlyGluValGly-364 

3 67-IleValArgGlyGlySerValMet-3 74 

3 8 2 - Al aAl aThr AspGluThr 1 1 e - 3 8 8 

3 93 - LeuLysThrGlyAsp- 397 

400-ThrIlsAspGluAspGly-405 

410-ValAspArgLysLysAspLeuIleIleSGrLysGlyGlnAsnValTyrProArgGluIleGluGluGluIle 
TyrLys-43 5 

446-GlyValLysAspArgTyrAlaAspGluGluIle-456 

462-LeuLysGluGlyMetAspLeuGlyGluAsnGluIleArgArgHisLeuArg-478 

490-IleHisPheLysAspGlyLeuProArgAsnAlaThrGlyLysValLeuLysArgValLeuLysGluGlnPhe 
AspGlyAsnLys-517 



Hydrophilic Regions - Hopp-Woods 
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15-AlaCysArgLysAsnGlyAsn-21 

26-PheAspGlyLysGluLysThrAlaTyrArgAlaLeuLysGlnGluAlaGluAla-43 
112-GlyLeuSerLysGluLeuAlaGly-119 

133-AspLysSerArgProThrGlyGluThrAlaGluGlyAspAlaPhePheGluAspValArgArgPheProGlu 

Lys Pr oAspLeuGlyArgGlnProArgl leAsnAsp- 168 

198-GlyIleGluArgIlePheLysIleSerLysArgAspArgPhe-211 

253-ThrLeuLeuLysArg-2 57 

304-PheLysAlaLysPheProArg-310 

330 -Thr Pr oGluArgGlnLysAlaArgSer- 3 3 8 

346-LeuGluAlaLysAlaValAspGluGluLeuValGluValProArgGlyGluValGly-3 64 

3 82 -AlaAlaThrAspGluThrlle- 3 8 8 

400-ThrIleAspGluAspGly-405 

410-ValAspArgLysLysAspLeuIleIle-418 

425-TyrProArgGluIleGluGluGluIleTyrLys-43 5 

446 -GlyValLysAspArgTyrAlaAspGluGluI le - 456 

462-LeuLysGluGlyMetAspLeuGlyGluAsnGluIleArgArgHisLeuArg-47 8 
494 -AspGlyLeuProArgAsnAlaThr- 5 0 1 

503-LysValLeuLysArgValLeuLysGluGlnPheAspGlyAsnLys-517 
165-1 

AMPHI Regions - AMPHI 

17-AlaThrLeuGlyValLeuIieuLysGluLeu-2 6 

33-ThrLeuIleGluArgLeuGluAsp-40 

72-IleIleAspProAlaArgAlaLeuAsnIleAla-82 

90-GlnPheTrpAlaThr-94 

108-AsnAlaValProHis-112 

12 5-LeuGlnLysArgTyrAspAlaPheLysThrGlnLysLeuPheGluAsnMet-141 

182 -ArgLeuThr ArgGlnMe tVal LysTyr LeuGlnGly- 193 

19 8-ThrGluPheAsnArgHisValGluAspIleLysArgGlu-210 

34 8 -GlyTrpAl aAsnMe tPro-353 

364-LysThrLysGluGlu-3 68 

371-AlaSerLeuLeuGluTyrTyr-377 

453-TrpGluAspArgLeuLysGluLeu-460 

Antigenic Index - Jameson-Wolf 

l-MetAlaGluAlaThrAsp-6 

2 4 -LysGluLeuGluProSerTrp-3 0 

36-GluArgLeuGluAspValAlaLeuGluSerSerAsnAlaTrpAsnAsnAlaGlyThrGly-55 
97 -AlaGluGlyLysLeuGluAspAsnSer-1 0 5 

117-MetAsnGluAspHisCysSerTyrLeuGlnLysArgTyrAspAlaPheLysThrGlnLysLeuPheGlu-13 
9 

141-MetGluPheSerThrAspArgAsnLysIleSerAsp-152 
157-MetMetArgGlyArgAspGluAsnGlnPro-166 

169-AlaAsnTyrSerAlaGluGlyThrAspValAspPheGlyArgLeuThrArgGlnMet-187 

191-LeuGlnGlyLysGlyValLysThrGluPheAsnArgHisValGluAspIleLysArgGluSerAspGly-21 

3 

3 1 9 -ThrAl aAspThrArgAsnProAspGlyGlnLeu-2 2 9 
249-GlnLysSerGlyIleProGluGlyLysGlyTyrGly-260 

2 6 9 - PheArgAsnSerAsnPr oGluThrAlaGluGlnHisAsn- 2 8 1 

3 0 0 -LeuAspThrArgAsnValAspGlyLysArgHisLeu- 311 
322 -AsnPheLeuLysGlnGlySerLeuMet-3 3 0 

3 61-GluLeuArgLysThrLysGluGluArgPhe-370 
377 -Tyr Pr oGluAlaAsnProAspAspTrpGlu- 386 
39 5-GlnIleIleLysLysAspSerGluLysGlyGly-405 
415-AlaHisAlaAspGlySer-42 0 
42 8-SerProGlyAlaSerThr-43 3 
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446-PheProGluArgAlaProSerTrpGluAspArgLeuLysGluLeuValProGlyTyr-464 
4 67-LysLeuAsnGluAsnProGluArgAlaAspGlu-477 

Hydrophilic Regions - Hopp-Woods 

l-MetAlaGluAlaThrAsp-6 

24-LysGluLeuGluPro-28 

3 6-GluArgLeuGluAspValAlaLeuGluSer-45 

97-AlaGluGlyLysLeuGluAspAsnSer-105 

117-MetAsnGluAspHisCys-122 

12 5-LeuGlnLysArgTyrAspAlaPheLysThr-134 

141-MetGluPheSerThrAspArgAsnLysIleSerAsp-152 

158-MetArgGlyArgAspGluAsnGlnPro-166 

172-SerAlaGluGlyThrAspValAspPhe-180 

182-ArgLeuThrArgGlnMet-187 

194-LysGlyValLysThrGluPheAsnArgHisValGluAspIleLysArgGluSerAspGly-213 

219 -Thr Al aAspThr Ar gAsnProAspGly- 2 2 7 

252-GlyIleProGluGlyLysGly-25 8 

272-SerAsnProGluThrAlaGluGlnHisAsn-281 

300 -LeuAspThrArgAsnValAspGlyLysArg- 309 

3 6 1-GluLeuArgLysThrLysGluGluArgPhe- 370 

3 80 -AlaAsnPr oAspAspTrpGlu- 3 8 6 

395-GlnIleIleLysLysAspSerGluLysGlyGly-405 

44 6-PheProGluArgAlaProSerTrpGluAspArgLeuLysGluLeuVal-461 

467-LysLeuAsnGluAsnProGluArgAlaAspGlu-477 

Hydrophilic Regions - Hopp-Woods 

l-MetAlaGluAlaThrAsp-6 

24-LysGluLeuGluPro-28 

3 6-GluArgLeuGluAspValAlaLeuGluSer-45 

97-AlaGluGlyLysLeuGluAspAsnSer-105 

117-MetAsnGluAspHisCys-122 

12 5-LeuGlnLysArgTyrAspAlaPheLysThr- 13 4 

141-MetGluPheSerThrAspArgAsnLysIleSerAsp-152 

15 8-MetArgGlyArgAspGluAsnGlnPro-166 

172 - SerAl aGluGlyThr AspValAspPhe- 1 80 

182-ArgLeuThrArgGlnMet-187 

19 4-LysGlyValLysThrGluPheAsnArgHisValGluAspIleLysArgGluSerAspGly-213 
2 1 9 - Thr Al aAspThr ArgAsnProAspGly- 227 
252-GlyIleProGluGlyLysGly-2 58 

2 7 2 - SerAsnPr oGluThrAlaGluGlnHi sAsn- 281 

3 0 0 - LeuAspThr ArgAsnVa lAspGlyLy sArg- 309 
361-GluLeuArgLysThrLysGluGluArgPhe-370 
380-AlaAsnProAspAspTrpGlu-3 86 

39 5-GlnIleIleLysLysAspSerGluLysGlyGly-405 

44 6-PheProGluArgAlaProSerTrpGluAspArgLeuLysGluLeuVal-461 

467-LysLeuAsnGluAsnProGluArgAlaAspGlu-477 

204-2 

AMPHI Regions - AMPHI 

43-GlnAlaPheAsnArgIleThrAspLeuPhePhe-53 
62-AlaLeuSerGlnIle-66 

7 0 - AsnArgArgI 1 eValAspIlePheAspPheGluAsn-8 1 
83-PheArgArgAlaLeuTyrArgValLeuArgLeuPheArgArgIlePheGly-99 

Antigenic Index - Jameson-Wolf 
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34-AspGlnSerAspAsnIleLeu-40 

44-AlaPheAsnArgIle-48 

6 6 - 1 leGlnThrGlyAsnArgArgl leVal Asp- 7 5 

77-PheAspPheGluAsnArgPheArgArgAlaLeu-87 

lOl-AlaAlaGlyGlyLysGlnGlnAla-108 

1 1 2 - TyrGlyLys Ar gCy s Phe- 117 

12 6-SerLysCysArgLeuLysArgGlyArgArgArgPheGlyArgHisArgValHisPheAsnGlyArgMetPro 

ThrAlaSerArgThrLeuSerAsnAsnSerArgAlaSerLeu-163 

169-ProAlaCysLysIle-173 

177-CysGluGlySerAla-181 

Hydrophilic Regions - Hopp-Woods 
68-ThrGlyAsnArgArgIleValAsp-7 5 
77-PheAspPheGluAsnArgPheArgArgAlaLeu-87 
104-GlyLysGlnGlnAla-108 
1 1 2 -TyrGlyLys ArgCys Phe - 1 1 7 

1 2 6 - SerLysCysArgLeuLysArgGlyArgArgArgPheGlyArgHi sArgVal - 1 4 2 

148- MetProThrAlaSerArgThrLeuSerAsnAsnSerArgAlaSerLeu-163 

205- 1 (same as orfl08, so delete this one) 
AMPHI Regions - AMPHI 

21-SGrGluAsnThrAlaGluGlnProGlnAsnAlaValGlnSerAlaProLys-37 

79-GluGlnAsnValIleArgLeuIleGlyLysHisProGlyAspLeu-93 

119-HisThrLeuPheAlaLysLeuValGlyAsnIleAlaGluAspGlyGlyLys-135 

Antigenic Index - Jameson-Wolf 

18- CysGlyLysSerGluAsnThrAlaGluGlnProGlnAsnAlaValGlnSerAlaProLysProValPhe-40 

55- LeuGlyGlnSerSerGluGlyLysThrAsnAspGlyLysLysGlnIle-70 
73-ProIleLysGlyLeuProGluGlnAsnVal-82 

86-IleGlyLysHisProGlyAspLeuGluAlaValSerGlyLysCysMetGluThrAspAspLysAspSerProA 
laGlyTrpAlaGlu-114 

129-IleAlaGluAspGlyGlyLysLeuThr-137 

149- TyrGlnAlaGlyLysSerGlyTyr-15 6 
168-IleAspSerGluGly-172 
175-TyrPheArgArgArgHisTyr-181 

Hydrophilic Regions - Hopp-Woods 

19- GlyLysSerGluAsnThrAlaGluGlnProGln-29 

56- GlyGlnSerSerGluGlyLysThrAsnAspGlyLysLysGlnIle-7 0 
89-HisProGlyAspLeuGluAlaValSer-97 

9 9-LysCysMetGluThrAspAspLysAspSerPro-109 
129-IleAlaGluAspGlyGlyLysLeu-13 6 

150- GlnAlaGlyLysSerGly-155 
168-IleAspSerGluGly-172 

1 7 6 - PheArgAr gAr gHi sTyr - 1 8 1 

206- 2 

AMPHI Regions - AMPHI 

3 2 - ProLysGlnThrValArgGlnIleGlnAlaVal-42 

44-IleSerHisIleAspArgThrGlnGly-52 

81-CysSerGlyMetIleGln-86 

9 9 - ArgThrAlaArgAspMet- 1 0 4 

150-SerGlyLysThrIleLysThrGlu-157 

Antigenic Index - Jameson-Wolf 
2-PheProProAspLysThrLeu-8 

21-GlyThrThrSerGlyLysHisArgGlnProLysProLysGlnThrValArg-37 
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45-SerHisIleAspArgThrGlnGlySerGln-54 
66-ThrProTyrLysTrpGlyGlySerSerThr-75 

96-LysLeuProArgThrAlaArgAspMetAlaAlaAlaSerArgLysIleProAspSerArgLeuLysAlaGly- 
119 

12 6-ThrGlyGlyAlaHisArgTyrSer-133 

148- ProSerSerGlyLysThrIleLysThrGluLysLeuSer-160 

Hydrophilic Regions - Hopp-Woods 

23-ThrSerGlyLysHisArgGlnProLysProLysGlnThrVal-36 
45-SerHisIleAspArgThrGlnGlySerGln-54 

9 6-LysLeuProArgThrAlaArgAspMetAlaAlaAlaSerArgLysIleProAspSerArgLeuLysAlaGly- 
119 

149- SerSerGlyLysThrIleLysThrGluLysLeuSer-160 

211- 2 

AMPHI Regions - AMPHI 

18-ValGlyAsnGlyValAspGluPheGlyArgGlyAla-29 
57-GlnPheGluArgAla-61 

98-11 GGluGlyPheAspLy s IleAsnProAla-107 
Antigenic Index - Jameson-Wolf 

8-AsnGlnLeuGlyGlyArgAsnGlyThrAlaValGlyAsnGlyValAspGluPheGlyArgGlyAlaAspAsnGl 

nValGluPheLeuGlu-3 7 

44-GlyAlaSerGlyArgAlaAla-50 

7 3 -GlyGluAspAspVal Val - 7 8 

100-GlyPheAspLysIleAsnProAlaVal-108 

Hydrophilic Regions - Hopp-Woods 
1 0 -LeuGlyGlyArgAsnGlyThr- 1 6 

21-GlyValAspGluPheGlyArgGlyAlaAspAsnGlnValGluPheLeuGlu-37 

73-GlyGluAspAspValVal-7 8 

100-GlyPheAspLysIleAsn-105 

212- 2 

AMPHI Regions - AMPHI 

6 -TrpAspGlyl lePr oAspI 1 eArgThr - 1 4 

40-PheGlnThrAlaGlnAsp-45 

64-LeuGlnPheAspSerIleAsnLeuIleGluHisIle-75 
91-HisLeuHisGluHis-95 
199-ArgLeuLeuGlyHis-2 03 

23 8-HisAsnHisLeuTyrArgSerIleThrSerAlaGluAlaGluLysIle-2 53 

3 97-TrpAsnGluAlaGluGluAla-403 

439-AspSerProAspHis-443 

445-ProLeuValGlyAlaLeuGlyAspIleAlaAlaMet-456 
487 - Hi sG lyThr ArgGlyLeu - 4 9 2 
501-AlaIleAlaAlaGlnIleLeuGlyLeuPro-510 

Antigenic Index - Jameson-Wolf 

8-GlyIleProAspIleArgThrLeuAspGlnAlaIleArgLysHisAlaProProLeuAsn-27 

3 3-ProAspAsnGlnIleProAspPheGlnThrAlaGlnAspAlaSerAspAlaGluCysArgLeuLysHisArgL 

euAspGln-59 

85-ProProSerArgThr-89 

105-AlaIleProGlnThrGluSerLysProAspLysProTrp-117 
120-LeuProGlnThrSerGluArgGlnLysProGluHis-131 
158-LeuGluAlaArgLysAlaAlaGln-165 
168-SerGlyAsnArgGlnGly-173 
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178-LysIleSerProHisAspThrGluGlnThrGlu-188 
1 9 3 -Gl yTyrGlyTyr ThrLys - 1 9 8 

205- LeuProGluSerGluThrTrpGlyGlyAsnGly-215 

22 0-AsnTyrSerArgThrGluGlnGlnArgAsnHisGluLeuGlyLeu-234 

246-ThrSerAlaGluAlaGluLysIleAla-254 

260-ValProTyrAspHisProSerCys-267 

294-LeuHisGluAspThrProLeu-3 00 

302-AspIleSerHisAspGlyGluLysTrpIle-311 

32 8-ThrGlyAlaAsnSerProTyrLeuPro-336 

346 -ArgGlnll eArgGlyGlnThrGlyLeuThrProSerThrProPheSerGluGlnLeuArg- 3 65 
37 6-ProSerTrpHisGly-3 80 

3 91-AsnSerSerHisThrGlyTrpAsnGluAlaGluGluAlaSerAsnArgGlnAla-408 

424-AsnProAsnProGlnLysHisGlnGly-432 

43 6-IleArgCysAspSerProAspHisLeuPro-445 

464 -AlaLeuAspLysAsnTyrArgI leAspThrProCys -4 7 5 

487-HisGlyThrArgGlyLeuAla-493 

511-HisProPheSerGlnArgLeuArgHisAlaLeuHisProAsnArgThrIle-527 
531-IleValArgArgLysAspLeuThrPro-53 9 

Hydrophilic Regions - Hopp-Woods 

10-ProAspIleArgThrLeuAspGlnAlaIleArgLysHisAlaPro-24 

44-GlnAspAlaSerAspAlaGluCysArgLeuLysHisArgLeuAspGln-5 9 

105-AlaIleProGlnThrGluSerLysProAspLys-115 

122-GlnThrSerGluArgGlnLysProGluHis-131 

158-LeuGluAlaArgLysAlaAlaGln-165 

18 0-SerProHisAspThrGluGlnThrGlu-188 

206- ProGluSerGluThr-210 

2 2 2 - Ser ArgThrG luGlnGlnArgAsnHi sGlu- 2 3 1 
246-Th'rSerAlaGluAlaGluLysIleAla-254 

2 9 4 -LeuHisGluAspThrProLeu- 3 0 0 

3 03-IleSerHisAspGlyGluLysTrpIle-311 
346 -ArgGlnl 1 eArgGly- 3 50 

39 8-AsnGluAlaGluGluAlaSerAsnArgGlnAla-408 

42 6-AsnProGlnLysHisGlnGly-43 2 

43 6-IleArgCysAspSerProAsp-442 

4 6 7 - Ly s AsnTyr Arg IleAspThr-473 
515-GlnArgLeuArgHis-519 
531-IleValArgArgLysAspLeuThrPro-53 9 
214-1 

AMPHI Regions - AMPHI 

6-CysLysLeuPheValLeuIle-12 

6 9 - ValThr ArgG lyG lyLy sG lyG lyGluSerVal - 7 9 

88-PheSerGlnThrLeuAsp-93 

122-LysValGlnArgGlyGlyAspVal-129 

150-ThrLysSerGlyAlaLysSerAlaSerLys-159 

Antigenic Index - Jameson-Wolf 
23-LeuGlnSerAspSerArgGlnProIle-31 

33-IleGluAlaAspGlnGlySerLeuAspGlnAlaAsnGlnSerThrThrPheSerGlyAsn-52 

71-ArgGlyGlyLysGlyGlyGluSerValArgAlaGluGlySerProValArgPheSerGlnThrLeuAspGlyG 

lyLysGlyThrValArgGlyGlnAlaAsnAsn-105 

119 -GlyAsnAlaLysValGlnArgGlyGlyAspValAlaGlu- 13 1 

137-TyrAsnThrLysThrGluVal-143 

148-GlySerThrLysSerGlyAlaLysSerAlaSerLysSerGlyArgValSerVal-165 
168-GlnProSerSerThrGlnLysSerGlu-17 6 
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Hydrophilic Regions - Hopp-Woods 

2 5-SerAspSerArgGlnProIle-31 

3 3-IleGluAlaAspGlnGlySerLeuAspGlnAlaAsn-44 
71-ArgGlyGlyLysGlyGlyGluSerValArgAlaGluGlySerPro-85 
92-LeuAspGlyGlyLysGlyThrValArgGlyGlnAla-103 
121-AlaLysValGlnArgGlyGlyAspValAlaGlu-131 
148-GlySerThrLysSerGlyAlaLysSerAlaSerLysSerGlyArg-162 
171-SerThrGlnLysSerGlu-176 

215- 2 

AMPHI Regions - AMPHI 
21-SerLeuSerAlaTrpLeuGlyArgIle-29 
67-SerAlaLysGlyAlaLysGlnPheProGlu-7 6 

Antigenic Index - Jameson-Wolf 
3 -ValArgTrpArgTyrGly- 8 

28- ArgIleSerGluValGluIleGluGluValArgLeuAsnProAspGluProGlnTyrThrMetAspGlyLeuA 
spGlyArgArgPheAspGluGlnGlyTyrLeuLys-63 

65-HisLeuSerAlaLysGlyAlaLysGlnPheProGluSerSerAspIleHisPheAspSerProHisLeu-87 
99-ValGlySerAspGluAlaValTyrHisThrGluAsnLysGlnValLeuPhe-115 

123-LysThrAlaAspGlyLysArgGlnAlaGlyLysValGluAlaGluLysLeuHisValAspThrGluSerGln 
TyrAlaGlnThrAspThrProVal-154 

160-AlaSerHisGlyGlnAlaGlyGlyMetThrTyrAspHisLysThrGly-175 

179-PheSerSerLysValLys-184 

187-1 1 eTyr AspThrLy s AspMe t - 1 9 3 

Hydrophilic Regions - Hopp-Woods 

29- IleSerGluValGluIleGluGluValArgLeuAsnProAspGluProGlnTyr-46 
49-AspGlyLeuAspGlyArgArgPheAspGlu-58 

65-HisLeuSerAlaLysGlyAlaLysGlnPheProGluSerSerAspIleHisPhe-82 

99-ValGlySerAspGluAlaValTyr-106 

108-ThrGluAsnLysGlnValLeu-114 

12 3-LysThrAlaAspGlyLysArgGlnAlaGlyLysValGluAlaGluLysLeuHisValAspThrGluSerGln 
TyrAla-148 

17 0-TyrAspHisLysThr-174 
187-1 1 eTyr AspThrLy s AspMe t- 1 9 3 

216- 2 

AMPHI Regions - AMPHI 

6 - Ly sTyrLeuAspTrpAlaArg - 1 2 

19-AlaGluGlyLeuArgGluIleAlaAlaGluLeu-29 

60-ArgLysMetAlaAla-64 

165-LeuGlyAspAlaLeuAlaVal-171 

201-ValAlaAspIleMetHis-206 

216-LeuGlyThrProLeuLysGlu-222 

242-GlyArgLeuLysGlyVal-247 

251-GlyAspLeuArgArgLeuPheGlnGluCysAspAsnPheThrGlyLeuSerIle-2 68 

272-MetHisThrHisProLysThrIleSerAla-281 

29 0-LysValMetGlnAlaAsn-295 

Antigenic Index - Jameson-Wolf 
l-MetAlaGluAsnGlyLysTyr-7 

14-ValLeuHisAlaGluAlaGluGlyLeuArgGluIleAlaAlaGluLeuAspLysAsnPhe-3 3 

4 3 - Cys LysGlyArgVal - 4 7 

51-GlyMetGlyLysSerGlyHisIleGlyArgLysMetAla-63 
8 0 -GluAlaAlaHi sGlyAspLeu- 86 
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90-ValAspAsnAspVal-94 

99- SerAsnSerGlyGluSerAspGluIle-107 
113-AlaLeuLysArgLysAspIle-119 

12 5-ThrAlaArgProAspSerThrMetAlaArgHisAlaAsp-13 7 

144-ValSerLysGluAlaCysPro-150 

177-ArgAlaPheThrProAspAspPheAla-185 

188 -His Pr oAlaGlySerLeuGlyLys - 1 9 5 

203-AspIleMetHisLysGlyGlyGlyLeuProAla-213 

216-LeuGlyThrProLeuLysGluAlaIle-224 

22 7-MetSerGluLysGlyLeu-232 

23 7-ValThrAspGlyGlnGlyArgLeuLysGly-246 

248-PheThrAspGlyAspLeuArgArgLeuPheGlnGluCysAspAsnPheThr-264 
27 5-HisProLysThrIleSerAlaGluArgLeuAlaThrGluAlaLeuLys-2 90 
3 03 -ThrAspAlaAspGly-3 07 

Hydrophilic Regions - Hopp-Woods 
l-MetAlaGluAsnGlyLys-6 

14-ValLeuHisAlaGluAlaGluGlyLGuArgGluIleAlaAlaGluLeuAspLys-31 

43-CysLysGlyArgVal-47 

56-GlyHisIleGlyArgLysMetAla-63 

100- AsnSerGlyGluSerAspGluIle-107 
113-AlaLeuLysArgLysAspIle-119 

12 6 - AlaArgPr oAspSerThrMetAlaArgHi sAlaAsp- 137 
144-ValSerLysGluAlaCys-149 
177-ArgAlaPheThrProAspAspPheAla-185 
218-ThrProLeuLysGluAlaIle-224 
227-MetSerGluLysGlyLeu-232 

23 9-AspGlyGlnGlyArgLeuLys-245 

2 5 1 -GlyAspLeuArgArgLeuPheGlnGluCysAspAsn- 262 
277-LysThrIleSerAlaGluArgLeuAlaThrGluAlaLeuLys-290 

3 03 -ThrAspAlaAspGly-3 07 
218-2 

AMPHI Regions - AMPHI 
37-LeuLeuAlaValThr-41 
121-AlaLysValValSerThrMet-127 

13 6-ThrMetAspGluIleHisSer-142 

19 0-AlaArgSerTrpTrpArgAsnLeuHisGlyThrPheGlyThrTrpValSerLeuIleLeu-2 09 
223-TrpGlyGlyLysPheValGlnAlaTrpSerGlnPhePro-23 5 
288-AspGluProMetThrLeuGluThrValAspArgPheAlaArgGlu-3 02 
3 59-TyrAsnProPheGlyLysPheMet-3 66 
377-LeuGlyTrpTrpSerValLeuAlaAsn-385 

Antigenic Index - James on -Wo If 

3-ThrGlnIleLysThrGluAlaAspAsnGlnSerAsnArgArgTyrLeu-18 

51-IleThrGlyLysGluGlyGluArgIleHis-60 

74-AlaGluAlaAlaArgSerAlaValAsnProGluThrSerSer-87 

94-ProArgAlaAspAspMet-9 9 

105-ValAsnAsnGluGlyLysAla-lll 

12 5-SerThrMetProArgAsnGlnGlyTrp-133 

174-ValLysArgArgGlyIleLysAla-181 

183-LeuLeuProSerLysGlyArgAlaArgSerTrpTrp-194 

19 6-AsnLeuHisGlyThrPheGly-2 02 

23 5-ProAlaGlyLysTrpGlyValGluProAsnProVal-246 

255-ValLeuAsnAspGlyLysValLysGlu-263 

27 9-ThrValGlyLysAspGlyIleAsnProAspGluProMetThr-292 
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294-GluThrValAspArgPheAlaArg-3 01 

3 0 3 - IleGlyPheLysGlyArgTyrGlnLeuAsnLeuProLysGlyGluAspGly- 319 
32 3-LeuSerGlnAspSerMetSerTyr-330 
3 3 6 - PheAl aAspArgThrVa lHi s - 3 4 2 
344-AspGlnTyrSerGlyLysIleLeuAla-3 52 

3 54-IleArgPheAspAspTyrAsnProPhe-362 
404-TrpLysArgArgProThrGlyAla-411 
417-ProAlaGlnLysValLysLeu-423 

Hydrophilic Regions - Hopp-Woods 

3-ThrGlnIleLysThrGluAlaAspAsnGlnSerAsnArgArgTyr-17 

5 2 - Thr G lyLy s GluGlyGluArgIleHis-60 

74-AlaGluAlaAlaArgSerAlaValAsnProGluThrSerSer-87 

9 4 - Pr oArgAl aAspAspMe t - 9 9 

105-ValAsnAsnGluGlyLysAla-lll 

17 5-LysArgArgGlyIleLys-18 0 

186-SerLysGlyArgAla-190 

25 5-ValLeuAsnAspGlyLysValLysGlu-263 

27 9-ThrValGlyLysAspGlyIleAsnProAspGluProMetThr-292 

2 9 4 -GluThrValAspArgPheAlaArg- 3 01 

314-ProLysGlyGluAspGly-319 

32 5GlnAspSerMetSer-329 

33 6-PheAlaAspArgThrValHis-342 
354-11 eArgPheAspAsp- 358 

4 0 5 -LysArgArgProThrGly- 410 

219-2 (included in 218, so delete this one) 
AMPHI Regions - AMPHI 
37-LeuLeuAlaValThr-41 
121-AlaLysValValSerThrMet-127 
13 6-ThrMetAspGluIleHisSer-142 

19 0 -Al aArgSerTrpTrpArgAsnLeuHisGlyThr PheGlyThrTrpValSerLeuI 1 eLeu- 2 0 9 
2 23-TrpGlyGlyLysPheValGlnAlaTrpSerGlnPhePro-23 5 

2 88-AspGluProMetThrLeuGluThrValAspArgPheAlaArgGlu-3 02 

3 59-TyrAsnProPheGlyLysPheMet-366 

3 77-LeuGlyTrpTrpSerValLeuAlaAsn-385 

Antigenic Index - Jameson-Wolf 

3-ThrGlnIleLysThrGluAlaAspAsnGlnSerAsnArgArgTyrLeu-18 
51-IleThrGlyLysGluGlyGluArgIleHis-60 
74-AlaGluAlaAlaArgSerAlaValAsnProGluThrSerSer-87 
94-ProArgAlaAspAspMet-99 
105-ValAsnAsnGluGlyLysAla-lll 
125-SerThrMetProArgAsnGlnGlyTrp-13 3 
174-ValLysArgArgGlyIleLysAla-181 
183-LeuLeuProSerLysGlyArgAlaArgSerTrpTrp-19 4 
196-AsnLeuHisGlyThrPheGly-2 02 
235-ProAlaGlyLysTrpGlyValGluProAsnProVal-246 
2 55-ValLeuAsnAspGlyLysValLysGlu-263 
279-ThrValGlyLysAspGlyIleAsnProAspGluProMetThr-2 92 

2 94 -GluThrValAspArgPheAl aArg- 3 0 1 

3 03 - IleGlyPheLysGlyArgTyrGlnLeuAsnLeuProLysGlyGluAspGly-3 19 
3 23-LeuSerGlnAspSerMetSerTyr-33 0 

3 3 6 - PheAlaAspArgThrValHi s - 3 42 

3 44-AspGlnTyrSerGlyLysIleLeuAla-352 

3 54-IleArgPheAspAspTyrAsnProPhe-362 
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404 -TrpLysArgArgProThrGlyAla-4 1 1 
41 7 - ProAlaGlnLysValLysLeu- 42 3 

Hydrophilic Regions - Hopp-Woods 

3-ThrGlnIleLysThrGluAlaAspAsnGlnSerAsnArgArgTyr-17 

52-ThrGlyLysGluGlyGluArgIleHis-60 

74-AlaGluAlaAlaArgSerAlaValAsnProGluThrSerSer-87 

94ProArgAlaAspAspMet-99 

105 - ValAsnAsnGluGlyLysAl a- 111 

17 5-LysArgArgGlyIleLys-180 

186-SerLysGlyArgAla-190 

255 -ValLeuAsnAspGlyLysValLysGlu-2 63 

27 9 -ThrValGlyLysAspGlyl leAsnPr oAspGluProMe tThr - 2 9 2 

2 9 4 -G luThrVa lAspAr gPheAl aAr g- 3 0 1 
314-ProLysGlyGluAspGly-319 
325-GlnAspSerMetSer-3 29 

3 3 6 - PheAl aAspAr gThrVa lHi s - 3 4 2 

3 54-IleArgPheAspAsp-3 58 

4 0 5 - LysAr gAr gPr oThr Gly- 410 
225-1 

AMPHI Regions - AMPHI 

23 -LeuAlaAspGluLeuThrAsn-29 

37-IleLeuArgGlnPhe-41 

12 6-AsnAlaMetGlyLeu-13 0 

151-PheMetGlnHisIlePheLys-157 

2 1 7 - Thr GlyLy sAsnl 1 e - 2 2 1 

Antigenic Index - Jameson-Wolf 
22-AlaLeuAlaAspGluLeuThr-28 
32-SerSerArgGluGlnIleLeu-3 8 
41-PheAlaGluAspGluGlnProVal-48 

52- AsnArgAlaProAlaArgArgAlaGlyAsnAlaAspGluLeuIle-66 
71-GlyLeuAsnGluGlnProVal-77 

81-AsnArgValProAlaArgArgAlaGlyAsnAlaAspGluLeuIle-95 
100-GlyLeuAsnGluGlnProVal-106 

10 8-ProValAsnArgAlaProAlaArgArgAlaGlyAsnAlaAspGluLeuIle-12 4 

144-ThrGlyPheAspCysSerGly-150 

164-LeuProArgThrSerAlaGluGlnAlaArgMet-174 

17 6-ThrProValAlaArgSerGluLeuGlnProGlyAsp-187 

194-LeuGlyGlySerArgIle-19 9 

213-HisAlaProArgThrGlyLysAsnIleGlu-222 

22 5-SerLeuSerHisLysTyrTrpSerGlyLys-234 

23 9-ArgArgValLysLysAsnAspProSerArgPhe-249 

Hydrophilic Regions - Hopp-Woods 
2 2 -AlaLeuAlaAspGluLeuThr- 2 8 
32-SerSerArgGluGlnIleLeu-3 8 
41-PheAlaGluAspGluGlnPro-47 

53- ArgAlaProAlaArgArgAlaGlyAsnAlaAspGluLeuIle-66 
83-ValProAlaArgArgAlaGlyAsnAlaAspGluLeuIle-9 5 
Hl-ArgAlaProAlaArgArgAlaGlyAsnAlaAspGluLeuIle-124 
166-ArgThrSerAlaGluGlnAlaArgMet-174 
178-ValAlaArgSerGluLeuGlnPro-185 
216-ArgThrGlyLysAsnIleGlu-222 
239-ArgArgValLysLysAsnAspProSerArg-248 
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226 

AMPHI Regions - AMPHI 

4 4 -Leul leAlaTyrLeuLys - 4 9 

61-AlaAlaGlnPheIleAspPheTrpLeu-69 

9 8-GlnLeuAlaGlySerValThrGlyIleValThr-108 

141-ArgSerIleGlyGlyIleProAlaIleThr-150 

157-AlaGlyLeuValGlyGlnIleAlaGlyTyrLys-167 

197-GluArgSerArgArg-201 

Antigenic Index - Jameson-Wolf 
3-GluIleLeuArgGlnProSer-9 
25-ValArgThrArgThrGlyAsnIle-3 2 

81- TyrGlnAsnArgArgLysIle-87 
117-GlyAlaGluArgGluVal-122 
128-SerLysSerValThrAsn-133 

13 9-IleThrArgSerIleGlyGly-145 
167-LysMetLeuLysAsnThrVal-173 
195-SerLeuGluArgSerArgArgMetAla-203 

Hydrophilic Regions - Hopp-Woods 

2 5 - Va 1 ArgThr Ar gThr - 2 9 

82- GlnAsnArgArgLysIle-87 
117 -GlyAlaGluArgGluVa 1-122 
195-SerLeuGluArgSerArgArgMetAla-203 
227-2 

AMPHI Regions - AMPHI 

3 6-GlyValLeuPheAlaLeuLeuGlnAla-44 
52-LeuGlnGlnLeuThrAspAlaLeu-59 

7 4 - Va 1 1 1 e Ser TyrLeuAspLeuI 1 eAlaAspAspTrpPheSer- 87 
228 

AMPHI Regions - AMPHI 
24-GluValLysGluAlaValGlnAlaValGlu-33 

40-AlaAlaSerAlaAlaGluSerAlaAlaSerAlaValGluGluAlaLysAspGlnValLysAspAla-61 

78-GluAlaValThrGluAlaAlaLysAspThrLeuAsnLysAlaAlaAspAlaThrGlnGluAlaAlaAspLysM 

etLysAspAlaAla-106 

Antigenic Index - Jameson-Wolf 
18-SerGlnGluAlaLysGlnGluValLysGluAlaValGln-3 0 

32-ValGluSerAspValLysAspThrAlaAlaSerAlaAlaGluSerAlaAlaSerAlaValGluGluAlaLysA 
spGlnValLysAspAlaAlaAlaAspAlaLysAlaSerAlaGluGluAlaValThrGluAlaLysGluAlaValTh 
rGluAlaAlaLysAspThrLeuAsnLysAlaAlaAspAlaThrGlnGluAlaAlaAspLysMetLysAspAlaAla 
Lys-107 

Hydrophilic Regions - Hopp-Woods 
18-SerGlnGluAlaLysGlnGluValLysGluAlaValGln-3 0 

32-ValGluSerAspValLysAspThrAlaAlaSerAlaAlaGluSerAlaAlaSerAlaValGluGluAlaLysA 

spGlnValLysAspAlaAlaAlaAspAlaLysAlaSerAlaGluGluAlaValThrGluAlaLysGluAlaValTh 

rGluAlaAlaLysAspThrLeuAsnLysAlaAlaAspAlaThrGlnGluAlaAlaAspLysMetLysAspAlaAla 

Lys-107 

230-1 

AMPHI Regions - AMPHI 

6-GluLysTyrArgThr-10 

49-AspHisSerIleAsnAsn-54 

56-IleGlnAsnGluGln-60 

73-GlnSerLeuLeuGln-77 
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81-LeuLysGlnGlyAlaLys-86 

96-GlnIleLysGlnIleIle-101 

1 3 3 - PheVa lGluGluIleArgAspG InPhe - 1 4 1 

144-GlnAsnLeuValAsnLeuVal-150 

161-AlaGluGlnLeuIleArgLeuThrGlnValAsnArgThrIleArg-175 

184-PheIleAlaGlnVal-188 

1 9 4 - AspLeuG InLys PheTyr Asn- 2 0 0 

23 4-GluValLysAsnAlaPheGluGluArgValAlaArgLeu-24 6 
272-ValAlaAspPheAsnLys-277 

2 8 4-AspAspAl aPheAsnHi sProSerSerLeuAlaGluAl a- 29 6 
319-SerGlyMetProGluAsnLeuIleAsnAlaVal-3 29 

39 8-LeuAsnGlyGlyLys-402 

42 6-GluAlaTyrAlaGluLeu-431 
444-ValArgLeuIleGlyLeuProAlaPro-452 
456-GluValGlnAlaValThrProProAspAspIleAla-467 
488-LeuLeuIleArgTyrPheAsn-494 

Antigenic Index - Jameson- Wolf 

4-SerIleGluLysTyrArgThrProAla-12 

32-SerHisProGlyAlaAsp-3 7 

42-ValGlyAspGluLysIleSerAspHisSerIlG-52 

56-IleGlnAsnGluGlnAlaAspGlyGlyGlyProSerArgAspAlaVal-71 

80-TyrLeuLysGlnGlyAla-8 5 

92-ValSerSerGluGlnIleLys-98 

101-HeValAspAspProAsnPhGHisAspAlaAsnGlyLysPheAsp-115 

122-TyrLeuSerGlnArgHisMetSGrGluAspGlnPheValGluGluIleArgAsp-139 

169-GlnValAsnArgThrIleArgSerHisThrPheAsnProAspGluPhe-184 

189-LysValSerGluAlaAspLeu-195 

19 9-TyrAsnAlaAsnLysLysAspTyrLeu-207 

22 3-AspPheAlaAspLysGLnThrValSerGluThrGluValLysAsnAlaPheGluGluArgValAlaArg-24 
5 

247-ProAlaAsnGluAlaLysProSerPheGluGlnGluLysAlaAlaValGluAsnGluLeuLysMetLysLys 
AlaValAlaAspPheAsnLysAlaLysGluLysLeuGlyAspAspAlaPheAsnHisProSerSerLeuAlaGluA 
laAlaLysAsnSerGlyLeuLysValGluThrGlnGluThrTrpLeuSerArgGlnAspAlaGlnMetSerGlyMe 
tProGluAsn-324 

33 0-PheSerAspAspValLeuLysLysLysHisAsnSerGlu-342 

3 5 5-ArgAlaLysGluValArgGluGluLysThrLeuPro- 3 6 6 
3 6 8 - AlaGluAlaLysAspAlaValArg- 37 5 

377-AlaTyrIleArgThrGluAlaAlaLysLeuAlaGluAsnLysAlaLysAspValLeu-395 
39 9-AsnGlyGlyLysAlaValAsp-405 
417-GlnGlnAlaArgGlnSerMetProProGluAlaTyr-42 8 

43 2-LeuLysAlaLysProAlaAsnGlyLysProAla-442 
459-AlaValThrProProAspAspIleAla-467 
476-AlaLeuAlaGlnGlnGlnSerAlaAsnThrPhe-486 

493-PheAsnGlyLysIleLysGlnThrLysGlyAlaGlnSerValAspAsnGlyAspGlyGln-512 

Hydrophilic Regions - Hopp-Woods 
6 -GluLysTyrArgThr- 1 0 
42-ValGlyAspGluLysIleSerAsp-49 

56-IleGlnAsnGluGlnAlaAspGlyGlyGlyProSerArgAspAlaVal-71 
92-ValSerSerGluGlnIleLys-98 
101-IleValAspAspProAsnPhe-107 
110-AlaAsnGlyLysPheAsp-115 
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12 6-ArgHisMetSerGluAspGlnPheValGluGluIleArgAsp-13 9 
189-LysyalSerGluAlaAspLeu-195 
200-AsnAlaAsnLysLysAspTyrLeu-2 07 

223-AspPheAlaAspLysGlnThrValSerGluThrGluValLysAsnAlaPheGluGluArgValAlaArg-24 
5 

247-ProAlaAsnGluAlaLysProSerPheGluGlnGluLysAlaAlaValGluAsnGluLeuLysMetLysLys 

AlaValAlaAspPheAsnLysAlaLysGluLysLeuGlyAspAspAlaPhe-2 87 

292-SerLeuAlaGluAlaAlaLysAsnSerGlyLeuLysValGluThrGlnGlu-3 08 

310-TrpLeuSerArgGlnAspAlaGlnMet-318 

33 3-AspValLeuLysLysLysHisAsnSer-341 

3 55-ArgAlaLysGluValArgGluGluLysThrLeuPro-3 66 

36 8-AlaGluAlaLysAspAlaValArg-3 75 

377-AlaTyrIleArgThrGluAlaAlaLysLeuAlaGluAsnLysAlaLysAspValLeu-39 5 

417-GlnGlnAlaArgGlnSerMetPro-424 

43 2-LeuLysAlaLysProAlaAsnGly-439 

461-ThrProProAspAspIleAla-467 

49 6-LysIleLysGlnThrLysGlyAlaGlnSerValAspAsnGlyAspGlyGln-512 
231-1 

AMPHI Regions - AMPHI 

7-IleAsnArgProTyrGlnLysProAlaGluLeu-17 
98-ArgIlePheSerPheProGln-104 
209-AlaValAspAsnValLysGlyValAlaVal-218 
22 8-AlaValAlaGlyPheArgArgCysSerAlaAla-238 
2 63-LeuAlaAlaValProArgIleThrGln-271 

2 81-LysProPheHisAspPhePheAsnLeu-289 

Antigenic Index - Jameson-Wolf 

l-MetSerLysArgLysSerIleAsnArgProTyrGlnLysProAlaGlu-16 
18-ProProLeuGlnAsnAsnProProPheTyrArgLysAsnArgArgLeuAsn-34 

3 9-AlaAspGlyGlyCysAlaSerProGlnLysCysArgAlaArgGlyPheGln-55 
9 0-SerAlaValArgProArgArgLeuArg-9 8 

13 5-MetProArgArgProVal-140 

1 5 0 - PheA 1 aAspAr gAsnLeuAr g- 1 5 6 

174-AlaPheArgArgArgAlaGlnVal-181 

183-AlaArgThrArgAla-187 

194-ArgArgValAspIleArgHisProAspPhe-203 

211-AspAsnValLysGly-215 

231-GlyPheArgArgCysSerAlaAlaGlyGlyArgValGlyThr-2 44 

246-ValProCysArgAlaGluTyrValGluTyrGlyAsnArgArgProHisArgLeuAlaAla-2 65 
2 69-IleThrGlnArgThrGlnLysArgGlnGlyAspGlyLysProPhe-283 
2 94-MetProMetProSerGluHis 

Hydrophilic Regions - Hopp-Woods 
l-MetSerLysArgLysSerIleAsn-8 
10-ProTyrGlnLysProAlaGlu-16 
2 6 - PheTyr Ar gLys AsnAr gAr g- 3 2 

4 5-SerProGlnLysCysArgAlaArgGly-53 
9 2 - ValArgPr oArgArgLeuArg- 9 8 

13 6-ProArgArgProVal-140 

1 5 0 - PheAlaAspArgAsnLeuArg- 156 

174-AlaPheArgArgArgAlaGlnVal-181 

183 - Al aArgThr ArgAl a - 1 8 7 

194 - Ar gArgVa 1 Aspl 1 eArgHi s - 2 0 0 

2 31-GlyPheArgArgCysSerAlaAlaGlyGlyArgValGlyThr-244 
246-ValProCysArgAlaGluTyr-252 
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2 5 4 -GluTyrGlyAsnArgArgProHisArg- 262 

26 9-IleThrGlnArgThrGlnLysArgGlnGlyAspGlyLysProPhe-2 83 

232- 2 

AMPHI Regions - AMPHI 

23-GlnPheLeuGlyAlaPheAsnAspAsnVal-3 2 

55- GlyGlnMetLeuAsn-59 

74- SerLeuSerGlyGlnLeuGlyAsnLysPheAspLysAlaValLeuAlaArgTrpValLysValLeuGluMetI 
leIleMet-100 

12 7-ThrLeuPheGlyProLeuLysTyr-134 
16 0-AlaIleLeuPheGly-164 

167-LeuGlyThrAlaValAlaGlyValProProTyrIleValGlyIleLeuVal-183 

214- ValArgGlyThrLysSerLeuLeuArgGlu-223 
251 - LeuProThr PheThrGln- 256 

319 -ArgPheGluGlyLeuAsn- 324 

34 0-AlaValMetThrLeuIleGlyPhePheGlyGlyPhePheSerValProLeuTyrThrTrpLeu-3 60 
Antigenic Index - Jameson-Wolf 

1- MetTyrAlaLysLysGlyGlyLeuGlyLeuValLysSerArgArgPhe-16 

75- LeuSerGlyGlnLeuGlyAsnLysPheAspLys-85 

13 9-AspTyrLeuAspAspLysGluLeuMetMet-148 
20 0-ValProAlaLysAlaAlaAspThrGlnIle-209 

215 - Ar gGlyThr Lys Ser LeuLeuArgGluThrVa lArgHi sLys Pro - 2 2 9 
2 5 8 -Hi sLeuGlyGlyAsnAspAsnVal -2 6 5 
286-LysPheSerArgGluArgLeu-292 

3 1 6-Hi sGlyHisArgPheGluGly- 322 
363-AlaSerSerGluThrPheArgAlaArgAla-372 
42 0-IleLysArgGluArgArgPheLeu-427 
43 l-AlaIleArgLysLysPro-43 6 

Hydrophilic Regions Hopp-Woods 

2- TyrAlaLysLysGlyGly-7 
H-ValLysSerArgArgPhe-16 
8 1 - AsnLys PheAspLys - 8 5 

1 4 0 - Tyr LeuAspAspLysG luLeuMe t - 1 4 7 
201-ProAlaLysAlaAlaAspThrGlnIle-209 
215-ArgGlyThrLysSerLeuLeuArgGluThrValArgHis-227 

2 86-LysPheSerArgGluArgLeu-2 92 
3 1 8-Hi sArgPheGluGly- 322 

3 6 6-GluThrPheArgAlaArgAla-372 

42 0-11 eLysArgGluArgArgPheLeu- 4 2 7 
43 l-AlaIleArgLysLysPro-43 6 

233- 2 

AMPHI Regions - AMPHI 

61-PheAlaAspLysValGlnThr-67 

71-GlnValArgValTrpLysAsn-77 

88-AsnGlyValAlaLysLeuLeuGluThr-96 

119 -AlaLeuThrArgLeuI leGluGlnAlaGlyAsnAla- 13 0 

13 8-IleProIleAlaAspThrLeuLysCysAlaAspGlyGlyAsn-151 

180 -AlaAlaGluAsnLeuAspG ly 1 1 eThr Asp- 1 8 9 

Antigenic Index - James on -Wo If 
l-MetLysArgLysAsnIle-6 

16-AlaArgPheGlyAlaAspLysProLysGlnTyrValGluIleGlySerLysThrValLeu-35 
43-GluArgHisGluAlaValAsp-49 

56- SerProGluAspThrPheAlaAspLysValGln-66 
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7 5 -TrpLysAsnGlyGlyGlnThr ArgAlaGluThrValArgAsnGlyVal - 9 0 

100-AlaGluThrAspAsn-104 

109-AspAlaAlaArgCys-113 

115-LeuProSerGluAlaLeu-120 

123-LeuIleGluGlnAlaGlyAsnAlaAlaGluGlyGly-134 

142-AspThrLeuLysCysAlaAspGlyGlyAsnIle-152 

155-ThrValGluArgThrSerLeu-161 

182-GluAsnLeuAspGlyIleThrAspGluAlaSerAlaValGluLysLeuGlyVal-19 9 
20 6 -G lyAspVa lArgAsnLeuLysLeuThrGlnProGlnAspAlaTyr - 2 2 0 

Hydrophilic Regions - Hopp-Woods 

l-MetLysArgLysAsnIle-6 

18-PheGlyAlaAspLysProLysGlnTyrVal-27 

43-GluArgHisGluAlaValAsp-49 

56-SerProGluAspThrPheAlaAspLysValGln-66 

79-GlyGlnThrArgAlaGluThrValArg-87 

100 -AlaGluThrAspAsn- 104 

12 7 -AlaGlyAsnAlaAlaGlu- 13 2 

142-AspThrLeuLysCysAlaAsp-148 

182-GluAsnLeuAspGlyIleThrAspGluAlaSerAlaValGluLysLeuGlyVal-199 

206-GlyAspValArgAsnLeuLys-212 

234-2 

AMPHI Regions - AMPHI 
26-ArgSerLeuGluValGluLysValAlaSer-3 5 
68 -AspArgLeuGlySerGln-7 3 

83-GlnGlnThrAsnArgPheAsnValLeuAsnArgThrAsn-95 

121-GlyAspValThrGluPhe-12 6 

2 06-AlaValAsnSerLeuValGlnAlaValAsp-215 

Antigenic Index - Jameson-Wolf 

21-AlaThrGluSerSerArgSerLeuGluValGluLysValAlaSer-35 

51- ThrPheAspAsnArgSerSerPhe-58 
62-IlePheSerAspGlyGluAspArgLeuGlySerGlnAla-74 
83-GlnGlnThrAsnArgPheAsnValLeuAsnArgThrAsn-9 5 

99-LeuLysGlnGluSerGlyIleSerGlyLysAlaHisAsnLeuLysGlyAlaAspTyr-117 

121- GlyAspValThrGluPheGlyArgArgAspValGlyAsp-13 3 

140- LeuGlyArgGlyLysSerGlnIle-147 
160-AsnThrSerGluIle-164 
169-GlnGlyAlaGlyGlu-173 

175- AlaLeuSerAsnArgGluIle-181 

185-GlyGlyThrSerGlyTyrAspAlaThrLeuAsnGlyLysValLeu-199 
214-ValAspAsnGlyAlaTrpGlnProAsnArg-223 

Hydrophilic Regions - Hopp-Woods 

2 1 -AlaThrGluSer SerArgSerLeuGluValGluLysValAla- 3 4 

52- PheAspAsnArgSerSerPhe-58 

62-IlePheSerAspGlyGluAspArgLeuGlySerGlnAla-74 
9 9 -LeuLysGlnGluSerGlyl 1 eSerGlyLysAlaHisAsn- 111 

122 - AspValThrGluPheGlyArgArgAspValGlyAsp- 13 3 

141- GlyArgGlyLysSer-145 

176- LeuSerAsnArgGluIle-181 
235 

AMPHI Regions - AMPHI 

8-LeuAlaAlaValLeuAlaLeu-14 

18-GlnValGlnLysAlaProAsp-24 
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86-LeuThrAsnAlaAlaAspIle-92 

95-ValArgProGluLysLeuHisGlnIlePhe-104 

120-SerTyrGlnIleLeuAspSerValThrThr-129 

165-GlyAlaLeuValSerAlaValValAsnGlnIleAlaAsnSerLeuThr-180 
187-SerLysThrAlaAlaTyrAsnLeuLeuSerProTyr-198 

Antigenic Index - Jameson-Wolf 

2 0-GlnLysAlaProAspPheAspTyrThrSerPheLysGluSerLysProAla-36 

43- ProLeuAsnGluSerProAspValAsnGlyThr-53 
62-AlaProLeuSerGlu-66 

79-GluThrPheLysGlnAsnGlyLeuThrAsn-88 
93-HisAlaValArgProGluLysLeu-100 

131-SerAlaLysAlaArgLeuValAspSerArgAsnGlyLysGluLeuTrpSerGlySerAlaSerIleArgGlu 
GlySerAsnAsnSerAsnSer-161 

17 8-SerLeuThrAspArgGlyTyrGlnValSerLysThrAla-19 0 
202 -Gly IleLeuLysGlyProArgPheValGluGluGlnProLys - 2 1 5 

Hydrophilic Regions - Hopp-Woods 
2 0 -GlnLysAlaPr oAspPheAsp- 2 6 
29-SerPheLysGluSerLysPro-35 

44- LeuAsnGluSerProAspVal-50 

9 3 -HisAlaValArgProGluLysLeu- 1 0 0 

131-SerAlaLysAlaArgLeuValAspSerArgAsnGlyLysGluLeuTrp-146 

150-AlaSerIleArgGluGlySerAsnAsnSer-159 

1 7 9 -LeuThrAspArgGlyTyrGln- 1 8 5 

207-ProArgPheValGluGluGlnProLys-215 

236-2 

AMPHI Regions - AMPHI 
ll-LeuCysThrAlaPheAlaAsp-17 
107-PheAlaGlyPheAlaAspCysArgProPhe-116 
146 - AspAspVal Pr oAr gPhe PheAl aG lyGlu- 1 5 5 
1 7 8 - Al aAl aCysMe t Al aValCys PheG ly- 1 8 6 
214-LysValGluGlyIleThrArgIle-221 

2 45-IleArgLeuLeuHisGlyIlePheAsnArgIleLysValAla-2 58 
2 88-PheAlaAlaValIle-292 

3 1 1 - LeuAr gCysAsnAspValAlaAspGlyPheArgHi s Phe- 3 2 3 

Antigenic Index - Jameson-Wolf 
42-GlyPheSerGlyAsnGlyLysPhe-49 
5 8-ArgHisGlnGlnSerLysAlaGln-65 

7 7-PhePheArgArgGlyAsnPheGlyPheGlyLeuGlnGlyArgThrAspGlyPhe-94 
9 8 -GlnArgLeuAspGlyGlyGlyTyr - 1 0 5 
109-GlyPheAlaAspCysArgProPhe-116 

126-ValAspGlyArgGluLeuValProSerMetGluGluAspAla-139 
145-AlaAspAspValPro-149 

155-GluAlaGlnAsnArgCysAsnGlnGluAsnGlnThrAla-167 
195-ValGluValGluArgThrGlnValPheArgAlaGluArgAsnAsnValPhe-211 
213-GlyLysValGluGlyIleThr-219 
2 61-GlyLysGlnLysAlaGlnGly-2 67 

2 92-IleGlyArgCysArgProGlnAlaGln-300 

312- ArgCysAsnAspValAlaAspGly-319 

3 28 - Va 1 AspAsnGluThrMet - 3 3 3 

Hydrophilic Regions - Hopp-Woods 

8 9 -GlyArgThrAspGly- 9 3 
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9 8-GlnArgLeuAspGlyGlyGly-104 

127-AspGlyArgGluLeuValProSerMetGluGluAspAla-139 
145 - Al aAspAspVal Pro - 1 4 9 

156-AlaGlnAsnArgCysAsnGlnGluAsnGlnThr-166 

195-ValGluValGluArgThrGlnValPheArgAlaGluArgAsnAsn-209 

215-ValGluGlyIleThr-219 

2 61-GlyLysGlnLysAlaGlnGly-267 

2 93-GlyArgCysArgProGlnAlaGln-3 00 

3 12 -ArgCysAsnAspValAlaAspGly- 319 

328 -ValAspAsnGluThrMe t - 3 33 

238 

AMPHI Regions - AMPHI 
103-ValHisSerProPhe-107 

112-SerLysSerThrSerAspPheSerGlyGlyVal-122 

129 -TyrGlnLeuHi sArgThrGlySer- 13 6 

141-GluAspGlyTyrAspGlyProGlnGlySer-150 

158 - Al aAr gAspI 1 eTyr Ser TyrTyrVal - 166 

2 24-AspAspValArgGlyIleValGlnGlyAlaValAsnPro-23 6 

246-IleGlyAlaIleThrAspSerAlaValSerProValThrAspThrAlaAlaGlnGlnThrLeuGlnGlyIle 
AsnAspLeuGlyLysLeu- 275 



2 98-1 leAsnSerAlaLysGlnTrpAlaAspAl a- 307 

3 42 -AspTrpValLysAsn-3 4 6 

3 51 -Lys Pr oAl aAl aArgHi sMe tGlnThrLeu- 360 
3 67-GlyAsnLysProIleLysSerLeuProAsn-376 
3 98-PheAspSerValHisLysThrLeuThr-406 
465-GlyLysGlnAlaLysAspTyrLeu-472 

Antigenic Index - James on -Wo If 

25-HisAlaAsnGlyLeuAspAlaArgLeuArgAspAspMetGlnAlaLysHisTyrGluProGlyGlyLys-47 

53-AsnAlaArgGlySerValLysLysArgValTyr-63 

80-ThrHisGluArgThrGlyPheGluGly-88 

96-PheSerGlyHisGlyHisGluValHisSerProPheAspHisHisAspSerLysSerThrSerAspPheSerG 
lyGlyValAspGlyGly- 125 

131-LeuHisArgThrGlySerGluIleHisProGluAspGlyTyrAspGlyProGlnGlySerAspTyrProPro 
ProGlyGlyAlaArgAsp-160 

166 -ValLysGlyThr SerThrLysThrLysThr- 17 5 

182-ProPheSerAspArgTrpLeuLysGluAsnAlaGlyAla-194 

200-SerArgAlaAspGluAlaGly-206 

210 -TrpGluSer AspPr oAsnLysAsnTrp- 2 18 

221-AsnArgMetAspAspValArgGlyIle-229 

268-GlyIleAsnAspLeuGlyLysLeuSerProGluAlaGln-280 

2 9 2 - PheAlaValLysAspGlyl leAsnSerAlaLysGlnTrpAla- 3 0 5 

3 07-AlaHisProAsnIle-311 

32 9-TrpArgGlyLysLysValGluLeuAsnProThrLysTrpAspTrpValLysAsnThrGlyTyrLysLysPro 
AlaAlaArg-3 55 

3 60-LeuAspGlyGluMetAlaGlyGlyAsnLysProIleLysSerLeuProAsnSerAlaAlaGluLysArgLys 
GlnAsnPheGluLysPheAsnSerAsnTrpSer-3 94 
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396-AlaSerPheAspSerValHisLysThrLeuThrProAsnAla-409 

413- LeuSerProAspLysValLysThrArgTyrThrSerLeuAspGlyLysIleThrIleIleLysAspAsnGlu 
AsnAsnTyr-43 9 

441-ArgIleHisAspAsnSerArgLysGlnTyrLeuAspSerAsnGlyAsnAlaValLysThrGlyAsnLeuGln 
GlyLysGlnAlaLysAspTyrLeuGln-473 

476 -ThrHi s 1 1 eArgAsnLeuAspLys - 4 8 3 

Hydrophilic Regions - Hopp-Woods 

29-LeuAspAlaArgLeuArgAspAspMetGlnAlaLysHisTyrGluProGlyGly-46 
54-AlaArgGlySerValLysLysArgValTyr-63 
80-ThrHisGluArgThrGlyPhe-86 
108-AspHisHisAspSerLysSerThrSerAspPhe-118 

133-ArgThrGlySerGluIleHisProGluAspGlyTyrAspGlyProGlnGlySerAspTyrProPro-154 

156-GlyGlyAlaArgAsp-160 

169 -Thr SerThrLysThrLysThr- 17 5 

186 -ArgTrpLeuLysGluAsnAlaGly- 193 

2 00 - SerArgAlaAspGluAlaGly- 206 
222 -ArgMe t AspAspVa 1 ArgGly- 228 
271-AspLeuGlyLysLeuSerPro-277 

296-AspGlyIleAsnSer-3 00 

32 9-TrpArgGlyLysLysValGluLeuAsnProThr-33 9 
347-ThrGlyTyrLysLysProAlaAlaArg-355 

3 60-LeuAspGlyGluMetAlaGlyGlyAsnLysProIleLys-372 

3 7 7 -SerAlaAlaGluLysArgLysGlnAsnPheGluLysPheAsn-3 9 0 

414- SerProAspLysValLysThrArgTyrThrSerLeuAspGlyLysIleThrIleIleLysAspAsnGluAsn 
Asn-43 8 

443-HisAspAsnSerArgLysGlnTyrLeu-451 
454-AsnGlyAsnAlaValLys-459 

462-AsnLeuGlnGlyLysGlnAlaLysAspTyrLeu-472 
47 9-ArgAsnLeuAspLys-483 

239-2 

AMPHI Regions - AMPHI 

49-PheArgLeuIleGlnSerCys-55 

72-AsnAlaHisArgLysGln-77 

123-ProGlyPheAsnAlaLeuProThrIlePhe-132 

165-SerSerAsnGluTrp-169 

2 2 1 - PheCy sAlaThr 1 1 eCy sAlaSer LeuArg- 2 3 0 

Antigenic Index - Jameson-Wolf 
6-GlyIleAlaArgAsnArgArgMetGlu-14 

19-CysArgArgProAspArgPheValValArgGlnThrArgLeuLeu-33 
53-GlnSerCysGluIleGluPro-59 

66-HisAsnGlyLysSerGlyAsnAlaHisArgLysGlnGlnLysGluIle-81 

100-ProAlaValArgSerAlaThrArgLysThrAla-110 

13 2-PheArgGlySerSerGlyLysSerAlaSer-141 

144-AlaAlaGlnArgGlyArgGlyAlaCys-152 

164-ArgSerSerAsnGluTrpLys-170 
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173-ThrAlaLysArgProProSerPheArgArgHisMetThrCysGlyAsnThrAlaProThrSerSerSerSer 
ArgLeuIleLysMet-201 

209-ValAlaGlySerCysProArgSerArgValArgThr-220 
245-ArgAlaIleArgArgLeuAsnArgSerSerPro-255 

Hydrophilic Regions - Hopp-Woods 

6-GlyIlGAlaArgAsnArgArgMetGlu-14 

20-ArgArgProAspArgPheValValArgGlnThrArg-31 

67-AsnGlyLysSerGlyAsnAlaHisArgLysGlnGlnLysGluIle-81 

102-ValArgSerAlaThrArgLysThrAla-llO 

13 5-SerSerGlyLysSerAlaSer-141 

146-GlnArgGlyArgGlyAlaCys-152 

165-SerSerAsnGluTrpLys-17 0 

17 3-ThrAlaLysArgProProSerPheArgArgHisMet-184 

193- SerSerSerSerArgLeuIleLysMet-201 
211-GlySerCysProArgSerArgValArgThr-220 
245-ArgAlaIleArgArgLeuAsnArgSerSerPro-255 

240- 2 

AMPHI Regions - AMPHI 
19-AlaAspValGlyArgPheLeuHis-26 
63-IleGlnCysLeuArgAsnHis-69 
87-AlaProLeuPheAlaValCysPro-94 

107-GlnGlyGluAspPheProArgAlaGlyIleGlnAsnHis-119 
154-ValPheArgGlyPheIleAlaArgGlyValGlnAlaValHisAsn-168 
188-PheLysArgLysPheGln-19 3 

Antigenic Index - Jameson-Wolf 

9- GlyThrGluThrArgArgGlnPheAla-17 
39-IleAlaHisGlyArgArgSerAspPheIleArg-49 

6 7 -ArgAsnHi sLysArgPheAspCysArgThrGlyPheAsp- 7 9 

101-ValGlyGlyArgIleGlyGlnGlyGluAspPheProArgAlaGlyIleGlnAsnHisHisArgSerGly-12 
3 

13 9-GlnGlyLeuAsnProLeuIleGluGlyLysAspAspVal-151 

1 7 3 - Va 1 Pr oGlnAsnAspPheArg- 17 9 

1 8 7 - Va 1 PheLysArgLy s Phe - 1 9 2 
201-AsnIl eGlyLys Ser AspAspVa 1 Cy sLys - 2 1 0 

Hydrophilic Regions - Hopp-Woods 

1 0 - ThrGluThrArgArgGlnPheAla - 1 7 
41-HisGlyArgArgSerAspPheIleArg-49 
6 7 -ArgAsnHisLysArgPheAspCys - 7 4 
105-IleGlyGlnGlyGluAspPheProArg-113 
145-11 eGluGlyLy sAspAspVal - 1 5 1 

1 8 7 - Va 1 PheLys ArgLys Phe - 1 9 2 

2 03-GlyLysSerAspAspValCysLys-210 

241- 1 

AMPHI Regions - AMPHI 
6-ThrArgAlaAlaAsnProPro-12 

3 5-ThrArgThrProArgGluProAlaSer-43 
109-PheLeuIleGlyCysIleAla-115 
126-PheHisAlaCysGlnArgMetValAlaVal-13 5 

194- ArgHisIleAspArgIleAlaGlyIleLeuThrValGln-206 
229-PheValGlnLysLeuIleValGlyIleIleHis-239 



Antigenic Index - Jameson-Wolf 
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l-MGtProThrArgProThrArgAlaAlaAsnProProThrProProThr-16 

23-CysProArgProProTyrArgProProSerValGlnThrArgThrProArgGluProAlaSerSerThrCysA 
laAlaLysSerAlaAsnArgArgGluAsnSerHisAsnAlaGlnPro-62 

68-ProSGrAsnLysMetProSerGluThrGluGlnThrLeuPheArgArgHisGlnIleProProSerCysArgG 
lnSer-93 

122-LeuLysAlaAspPhe-12 6 
147-ThrIleAspAspAsnIleAla-153 

1 6 6 - PheAspPheAsnAr gG 1 uH i s AlaAr gl lePheAspThrAspGlnLeu- 181 
18 8-ArgIleValGlyArgGlnArgHisIleAspArgIleAla-200 
209-PheHisGlnArgGluAsnAla-215 
244-ArgAsnHisGlyIle-248 

250-HisAspSerHisIleCysProPheArgAsnSerArgLeuIle-263 

Hydrophilic Regions - Hopp-Woods 
1-MetProThrArgProThrArgAlaAlaAsn-lO 

32- SerValGlnThrArgThrProArgGluProAlaSer-43 
46-CysAlaAlaLysSerAlaAsnArgArgGluAsnSerHis-58 
70-AsnLysMetProSerGluThrGluGlnThrLeuPheArg-82 
122-LeuLysAlaAspPhe-126 

16 6-PheAspPheAsnArgGluHisAlaArgIlePheAsp-177 
188-ArgIl eVa 1G lyAr gG InArgHi sIleAspArgIleAla-200 
2 0 9 - PheHi sGlnArgGluAsnAla- 2 1 5 

242 

AMPHI Regions - AMPHI 

23-SerGluValValThrGlnPheValAspPheValGlu-34 
4 2 -AlaGlyPheCy sHi s I 1 eLeuGlnAsn- 5 0 
100-AlaAspGlnAlaGln-104 

122-AsnProPhePheAspPhePheGlnAlaValVal-132 

137-HisGlnSerGlyPheGlyAspValPhe-145 

156-LeuGluGlnSerVal-160 

1 7 7 - PheGluLeuPheGln- 181 

191-PheGlyHisThrArgLeuPheAspIleCys-200 
262-HisProPheAlaAspPheGlyAsnPheGlnAsnLeuLeuAlaLeu-276 

Antigenic Index - Jameson-Wolf 
13-HisPheGluGlnArgAlaGlyGlyIleAla-22 

33- ValGluGlnGluGln-37 

5 2 -ThrGlyHi sArgAlaAspI le- 5 8 

75-SerHisAlaAspIlePheProProArgCysPheGlyAspGlyPheAlaGlnArgGlyPheAlaHisAlaArgA 

rgAlaAspGlnAlaGlnAsnArgAla-107 

13 7-HisGlnSerGlyPhe-141 

154-ArgGlnLeuGluGlnSerVal-160 

164-AlaTyrAspGlyGlyPheArgArgHisArgTrpHis-175 

2 83 -Me tArgCysAspArgl 1 eGly- 2 8 9 

Hydrophilic Regions - Hopp-Woods 
13-HisPheGluGlnArgAlaGlyGlyIle-21 

3 3-ValGluGlnGluGln-3 7 

5 2 -ThrGlyHisArgAlaAspI 1 e- 5 8 

9 5 -AlaHi sAlaArgArgAl aAspGlnAlaGlnAsnArgAla- 107 

1 54 -ArgGlnLeuGluGlnSerVal - 160 

167-GlyGlyPheArgArgHisArg-173 

2 83-MetArgCysAspArgIleGly-2 89 

243 

AMPHI Regions - AMPHI 
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3 5-1 1 eThrArgLeuAl aArgLys Al aValGlnArgLeuThr- 47 

50-HisIleGlnXxxPhePheThrGlu-57 

80-AspSerSerArgIleThrSerThrIle-88 

Antigenic Index - Jameson-Wolf 

2 9-LeuProSerAsnAlaPro-34 

3 7 -ArgLeuAlaArgLysAlaValGln- 4 4 

5 8-SerHisThrGlyAlaAsnArgSerSerSerSerCysLysPro-71 

77- SerAlaSerAspSerSerArgIle-84 
102-SerThrThrGlyAlaValThrLysSer-llO 

Hydrophilic Regions - Hopp-Woods 

3 7 -ArgLeuAlaArgLysAlaValGln- 4 4 

59-HisThrGlyAlaAsnArgSerSerSerSerCysLys-70 

7 8-AlaSerAspSerSerArgIle-84 

244-2 

AMPHI Regions - AMPHI 

2 2 -LysCys PheLeuGlnLeuValGln- 2 9 
31-HisLeuHisAlaHis-3 5 
109-IleSerArgLeuCysGlySerLeuPhe-117 
126 -CysLeuAspGlyPheHisArgLeuHis - 13 4 
137 -AsnArgPhePheThr - 1 4 1 

165-TyrProArgLysIleArgThrPheSerArgAsnPheLysGlnLys-179 

Antigenic Index - Jameson-Wolf 
l-MetAspIleArgIle-5 
H-PheArgValAspPheLeuAsp-17 
45-IleGlnLysArgHis-49 

54-LeuAspArgGlnHisPheHisGlyLysLeuLeuSerGlyGluLeuValArg-7 0 
99-GlnLeuGlyAsnProArgLeu-105 

154-LeuLysThrAsnTrpLysSerLysSerSerTyrTyrProArgLysIleArgThrPheSerArgAsnPheLys 
GlnLysGlnArgIleSerAsnSerPheSerAsnProLeuProLysLys-193 

Hydrophilic Regions - Hopp-Woods 

I- MetAspIleArgIle-5 

I I - PheArgVa 1 AspPheLeuAsp- 1 7 
156-ThrAsnTrpLysSerLysSer-162 

167 -ArgLys 1 1 eArgThr PheS er ArgAsnPheLysGlnLysG InAr gl 1 e- 182 
246-2 

AMPHI Regions - AMPHI 

3 9-AlaValAsnIleAlaGlnCysPheThr-47 
67-GluGlnPheAlaAsnLeuPhePhe-74 
83-AspMetGlyArgPhe-87 

132-PheGlyCysAspAspValValAspAsnLeuAlaGlyPheGlyArg-146 
15 6-GlnLeuSerGlnValPhePheGlnLeuLeuGln-166 

Antigenic Index - Jameson-Wolf 
l-MetHisGlyArgTyrGlyGlyThrGln-9 
18-GlnThrGlnArgThrCysPheSerAsnGlyLysValTyr-3 0 
34-ThrAspIleGlySer-3 8 
59-GlnArgArgThrGluValLeu-65 

78- AspSerArgHisHisAspMetGlyArg-8 6 
92-LeuAspAspGluLeuAla-97 

13 3 -GlyCysAspAspValValAspAsn- 140 
143-GlyPheGlyArgGlyPhe-148 
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Hydrophilic Regions - Hopp-Woods 

59- GlnArgArgThrGluValLeu-65 
78-AspSerArgHisHisAspMet-84 
92-LeuAspAspGluLeuAla-97 

247- 1 

AMPHI Regions - AMPHI 

12-SerTyrAspGlyMetLysGlyPheThrIleIle-22 

25-LeuValAlaGlyLeuLeuSerMetIleValLeu-35 

48-LeuAsnAspAlaAlaAsn-53 

81-CysPheAsnMetSerGlu-86 

12 3 -AsnTyrGlnAsnPhePheGln-12 9 

150-ThrValValSerSerCysAlaAlaIleSerLysProGlyLysGlnIleProThrLeu-168 
256-LysTyrThrAspLysPheAspSerAla-264 

Antigenic Index - Jameson-Wolf 

l-MetArgArgLysMetLeuAsnValProLysGlySerTyrAspGlyMetLys-17 
42-TyrPheThrSerArgLysLeuAsnAspAlaAlaAsnGluArgLeuAlaAla-58 

60- GlnAspLeuArgAsn-64 
71-ArgAspAlaArgMetAlaGlyGlyPhe-7 9 

83-AsnMetSerGluHisProAlaThrAspValIleProAspThrThrGlnGlnAsnSerProPheSerLeuLysA 

rgAsnGlyIleAspLys-112 

117-AlaGluSerSerAsnIleAsnTyrGln-125 

140-IleAspAspValAsnAlaSerThr-147 

157-AlaIleSerLysProGlyLysGlnIleProThrLeuGluAspAlaLysLysGluLeuLysIleProAspGln 

AspLysGluGlnAsnGlyAsnIleAlaArgGlnArgHis-193 

202-ArgIleAlaAspGluGluGlyLeu-209 

212- PheGlnLeuAspAspLysGlyLysTrpGlyAsn-222 
22 8-LysLysValArgHisMetLys-23 4 

242- GlyCysProGluAspAspAspAlaGlyLysGluGluThrPheLysTyrThrAspLysPheAspSerAlaGln 
-265 

27 9-SerGlyThrAspThrLysIleAlaAlaSerSerAspAsnHis-292 
300-AlaThrIleArgGlyGlyAsnValCysAlaAsnArgThrLeu-313 

Hydrophilic Regions - Hopp-Woods 

l-MetArgArgLysMetLeuAsn-7 

H-GlySerTyrAspGly-15 

4 6 -ArgLysLeuAsnAspAlaAl aAsnGluArgLeuAlaAla- 58 

6 0 -GlnAspLeuArgAsn- 64 

7 1 -ArgAspAl aAr gMe t - 7 5 

1 0 4 - SerLeuLysArgAsnGlyl 1 eAspLys- 112 

140-IleAspAspValAsnAla-145 

15 9-SerLysProGlyLysGln-164 

166-ProThrLeuGluAspAlaLysLysGluLeuLysIleProAspGlnAspLysGluGlnAsnGlyAsnIleAla 
ArgGlnArgHis-193 

2 02-ArgIleAlaAspGluGluGlyLeu-209 

2 13 - GlnLeuAspAspLy sGlyLysTrpGly- 22 1 
22 8-LysLysValArgHisMetLys-2 34 

243- CysProGluAspAspAspAlaGlyLysGluGluThrPheLysTyrThrAspLysPheAspSerAlaGln-2 6 
5 

2 8 0 -GlyThr AspThr Ly s 1 1 eAl aAl aSer Ser Asp- 290 

248- 2 

Hydrophilic Regions - Hopp-Woods 

I- MetArgArgLysMetLeuAsn-7 

I I- GlySerTyrAspGly- 1 5 
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46-ArgLysLeuAsnAspAlaAlaAsnGluArgLeuAlaAla-58 

60-GlnAspLeuArgAsn-64 

71-ArgAspAlaArgMet-75 

104 - SerLeuLysArgAsnGlyl 1 eAspLys- 112 

140-IleAspAspValAsnAla-145 

159-SerLysProGlyLysGln-164 

166-ProThrLeuGluAspAlaLysLysGluLeuLysIleProAspGlnAspLysGluGlnAsnGlyAsnIleAla 
ArgGlnArgHis-193 

202-ArgIleAlaAspGluGluGlyLeu-2 09 
213-GlnLeuAspAspLysGlyLysTrpGly-221 
2 2 8 - LysLysVa lArgHi sMe t Lys - 2 3 4 

243-CysProGluAspAspAspAlaGlyLysGluGluThrPheLysTyrThrAspLysPheAspSerAlaGln-26 
5 

2 8 0 -GlyThrAspThrLys I leAlaAlaSerSerAsp-2 90 

Antigenic Index - Jameson-Wolf 

l-MetArgLysGlnAsnThrLeuThr-8 

H-ProThrSerAspGlyGlnArgGly-18 

40-GlnSerTyrAsnThrGluGlnArgIleSerAlaAsnGluSerAspArgLysLeuAla-5 8 
64-AlaAlaLeuArgGluGlyGluLeuGln-7 2 

76-LeuGluTyrAspThrAspSerLysValThrPheSerGluAsnCysGlyLysGlyLeu-94 
99-AsnValArgThrAsnAsnAspAsnGluGluAlaPhe-110 

116-GlnGlyLysProThrValGluAlaValLysArgSerCysProAlaAsnSerThrAspLeuCysIleAspLys 

LysGlyMetGluTyrLysLysGlyThrArgSerValSerLysMetProArgTyr-157 

162-LeuGlyValLysAsnGlyGluAsnValTyr-171 

177 - AlaTrpGlyLysAsnAlaAsnThr - 1 84 

192-ValSerAsnAsnAspGlu-197 

Hydrophilic Regions - Hopp-Woods 

l-MetArgLysGlnAsnThr-6 

H-ProThrSerAspGlyGlnArg-17 

42-TyrAsnThrGluGlnArgIleSerAlaAsnGluSerAspArgLysLeuAla-58 

64-AlaAlaLeuArgGluGlyGluLeuGln-72 

7 6 -LeuGluTyrAspThr AspSerLysValThr Phe- 86 

101-ArgThrAsnAsnAspAsnGluGluAlaPhe-llO 

119-ProThrValGluAlaValLysArgSerCysPro-129 

13 5-LeuCysIleAspLysLysGlyMetGluTyrLysLysGlyThrArgSerValSerLysMetPro-155 

165-LysAsnGlyGluAsnValTyr-171 

1 9 3 - SerAsnAsnAspGlu- 197 

249-1 

AMPHI Regions - AMPHI 
6 - Cys PheArgLeuLy s - 1 0 
17-AlaLeuIleGluValLeuVal-23 
42-ThrValAlaSerValArgGluAla-49 

53-ThrIleValSerGlnIleThrGlnAsnLeuMetGluGlyMet-66 
Antigenic Index - Jameson-Wolf 

l-MetLysAsnAsnAspCysPheArgLeuLysAspSerGlnSerGlyMetAla-17 

44-AlaSerValArgGluAlaGluThr-51 

7 0-ProThrIleAspSerAspSerAsnLysLysAsnTyr-81 

9 3 -ValAspGlyAspPheAla- 9 8 

101-AlaMetLysThrLysGlyGlnLeuAla-109 

13 4-ValCysLysAspSerSerGlyAsnAlaProThrLeuSer-146 

148-AsnAlaPheSerSerAsnCysAspAsnLysAlaAsnGlyAspThrLeu-163 

171-AspSerAlaGlyAspSerAspIleSerArgThrAsnLeuGluValSerGlyAspAsn-189 
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196 -AlaArgValGlyGlyArgGlu- 202 

Hydrophilic Regions - Hopp-Woods 

l-MetLysAsnAsnAspCysPheArgLeuLysAspSerGlnSer-14 

44-AlaSerValArgGluAlaGluThr-51 

72 - IleAspSerAspSerAsnLysLysAsn- 80 

101-AlaMetLysThrLysGlyGlnLeuAla-109 

13 4-ValCysLysAspSerSerGly- 14 0 

153-AsnCysAspAsnLysAlaAsnGly-16 0 

172-SerAlaGlyAspSerAspIleSerArgThrAsnLeu-183 

19 8-ValGlyGlyArgGlu-2 02 

250-2 

AMPHI Regions - AMPHI 
34-PheAlaGlyGlySerGlu-3 9 
41-AlaThrValAsnLeuTrpAlaGluPro-49 
12 3 -LeuThrLysThrSerThrAlaLeuPro- 13 1 

Antigenic Index - Jameson-Wolf 
14-MetGlnGlyGlyGlnLysGlyMetSer-22 
3 5-AlaGlyGlySerGlu-39 
80-IleProLeuLysLysAlaVal-86 
103-GluIleGlnLysArgLysAlaAla-110 

119-PheTyrSerGlyLeuThrLysThrSerThrAlaLeuProArgLeuSerSerLysLysThrIle-13 9 

Hydrophilic Regions - Hopp-Woods 
80-11 e Pr oLeuLysLysAlaVal - 8 6 
103-GluIleGlnLysArgLysAlaAla-110 
133-LeuSerSerLysLysThrIle-13 9 
251 

AMPHI Regions - AMPHI 

59-AlaTyrGlyAspProIleGlyAlaGlyPhe-68 

114-GlnValValAlaAspPheGlyGlyIleGluGlyPhe-125 

160- ArgThrValGlyArgThrValArgLeuLeuLysMetIle-172 
2 1 5 - Al aArgThrVal PheArgAl aHi s - 2 2 2 

2 6 0 -LeuGlyGlnGluCysArg- 265 

2 67-ArgHisIleAlaArgValGluSerLeuLeuArgValPheGluTyrAlaAlaAsp-2 84 
Antigenic Index - Jameson-Wolf 

10-AlaArgAlaAspIleArgProProAlaGlnThrAspIleValProAsnCys-2 6 
34-AspAlaAlaArgArgAlaValArg-41 

49- AlaAspLeuProArgAsnAspIleSerProAlaTyrGlyAspProIleGlyAlaGly-67 
80-LeuArgGlyArgValArgArgIleGly-8 8 
101-GluIleArgAlaLysAlaValLysProGluIle-lll 
149-ArgLeuValGlyThr-153 

1 6 1 - ThrVa 1G lyAr gThrVa lArg - 1 6 7 

17 9-ProValValArgGluAlaGlyIle-186 
212-ValLysHisAlaArgThrValPhe-219 
244-ValThrGlyGlnArgThrArg-250 

256-IleLysAsnArgLeuGlyGlnGluCysArgAsnArgHisIleAlaArgValGluSer-27 4 
290-LeuLysThrLysThrArgAlaGluGlnProArgProAlaPhe-3 03 

Hydrophilic Regions - Hopp-Woods 
10-AlaArgAlaAspIleArgProProAlaGln-19 

3 4 -AspAl aAl aAr gArgAlaVa LArg- 4 1 

50- AspLeuProArgAsnAspIle-56 
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8 2 -GlyArgValArgArgI leGly- 8 8 
101-GluIleArgAlaLysAlaValLysProGluIle-lll 
1 6 1 - ThrValGlyAr gThrVa 1 Arg- 167 
179-ProValValArgGluAlaGlyIle-186 
212-ValLysHisAlaArgThrValPhe-219 

2 58-AsnArgLeuGlyGlnGluCysArgAsnArgHisIleAlaArgValGluSer-274 

2 92 -ThrLysThrArgAlaGluGlnProArg-3 00 
254-2 

AMPHI Regions - AMPHI 
6-ArgPheAsnThrTyrSerHis-12 

3 2-GlyHisGlyAspGlyTyrArg-3 8 
66-LysLeuLysSerIleLeuLys-72 

142- ValLeuAlaValMetLysSerLeuThrAlaSerLeuPro-154 

Antigenic Index - Jameson-Wolf 

2 -TyrThrGlyGluArgPheAsnThrTyrSer- 11 

32- GlyHisGlyAspGlyTyrArg-3 8 

65-GlyLysLeuLysSerIleLeuLysLysThrAspHis-76 
94-SerLeuArgAsnGlyProGly-100 

1 2 0 -Thr I leGlyArgLys SerGluLysArgLeu- 129 
177-AsnAspGluLysIleArgHisGlyHisGly-186 

Hydrophilic Regions - Hopp-Woods 

65- GlyLysLeuLysSerIleLeuLysLysThrAspHis-7 6 
120 -Thr I leGlyArgLys SerGluLysArgLeu- 12 9 
177-AsnAspGluLysIleArgHis-183 

255 

AMPHI Regions - AMPHI 

23-ValLysThrCysAlaAspPheHisAlaPheAspGlyValAspAlaHisHisArg-40 

71-GlyIleGlnGlyPheAlaHis-77 

139 -AlaGlyGlyGlyPhe- 1 43 

Antigenic Index - Jameson-Wolf 

3 3 -AspGlyValAspAlaHisHi sArgValGlyAspPheGly- 4 5 
48-AlaValLysAsnArgPheAlaGlnAlaAspArgAspIleGlyCys-62 

66- GlnLeuArgAlaAspGlyIleGln-73 

91- ValGlyGlyLysLysArgIleLeu-98 
115-GlyAsnValGlyGlyAspPheArgAla-123 

13 0-PhePheGlyAsnGlySerGlySerAsnAlaGlyGly-141 

143 - PheThrGlyGlyAla-147 
169-GlyAlaGluAlaGlyGly-174 

Hydrophilic Regions - Hopp-Woods 

33- AspGlyValAspAlaHisHisArgValGlyAspPheGly-45 
48-AlaValLysAsnArgPheAlaGlnAlaAspArgAspIleGly-61 
66-GlnLeuArgAlaAspGly-71 

92- GlyGlyLysLysArgIleLeu-98 
119-GlyAspPheArgAla-123 

13 5-SerGlySerAsnAla-139 
169-GlyAlaGluAlaGlyGly-174 

256-1 

AMPHI Regions - AMPHI 
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9 0 - GlyVal Va 1 Va 1 Hi sPheArgSerCysGlyGlyl 1 eAlaAsn- 103 
127 -ArgTyr Ar gGlu I leTyr Al aVa 1-134 
141-AsnAlaLeuAlaLysTyrLeuGlyGluGln-150 
173-ArgArgPheAspSerGlyIleThrArgLeuLeu-183 
197-LysSerLeuGlnGlyPheGlnThrAla-205 

207-AlaAlaGlyCysLysThrLeuGlyGluPheAspAspArgPheThrAlaProLeuHisGly-22 6 
23 3-TyrTyrArgGlnThrSerCysLysProLeuLeuLysHisValAla-247 
267-ProArgAlaAspGluValSer-273 

Antigenic Index - Jameson-Wolf 

4-ThrProProAspThrProPhe-10 

1 2 - LeuArgAsnGlyAsnAl aAspThr 1 1 eAl a- 2 1 

24-PheLeuGlnArgProAlaProAlaTyrArgArgGluLeuLeuProAspSerThrGlyLysThrLysVal-46 
49-AspPheSerAspGlyIleSerProAspAla-5 8 

67- LeuGluGlySerSerArgSerHisTyr-75 
82-AlaValArgAspArgGlyTrpHis-89 
112-GlyAspThrAlaGlu-116 
147-LeuGlyGluGlnGlyLysLysAlaLeu-155 

16 6-ValAspAlaGluAlaAlaGlyArgArgPheAspSerGlyIleThr-180 

192-LeuIleProLysAlaLysSerLeuGln-200 

212-ThrLeuGlyGluPheAspAspArgPheThr-221 

2 2 7 - PheAl aAspArgHi s AspTyrTyrArgGlnThr SerCysLys Pr oLeuLeu- 2 4 3 
259-ProPheLeuProProGluAlaLeuProArgAlaAspGluValSerGlu-27 4 
2 9 1 - Ser SerThrGlyGlyArgLeu-2 9 7 
311-AspSerPheArgThrAsnArgArg-318 

Hydrophilic Regions - Hopp-Woods 

30- ProAlaTyrArgArgGluLeuLeuPro-38 
4 0 - SerThrGlyLy sThrLysVal - 4 6 

68- GluGlySerSerArgSer-73 
8 3 - ValArgAspAr gG lyTrp - 8 8 
147-LeuGlyGluGlnGlyLysLysAlaLeu-155 

1 6 6 - Va lAspAl aG luAl aAl aGlyArgArgPheAspSerGly 1 1 e - 1 7 9 

192-LeuIleProLysAlaLysSer-198 

2 1 2 -Thr LeuG lyGlu PheAspAspAr gPheThr - 2 2 1 

2 2 7 - PheAl aAspArgHi s AspTyr Tyr Arg- 2 3 5 

265-AlaLeuProArgAlaAspGluValSerGlu-274 

3 1 3 - PheArgThrAsnArgArg- 318 

257-2 

AMPHI Regions - AMPHI 
24-SerPheLeuProAsn-2 8 

73-AspLGuValAsnLysValLeuAlaGluValAlaArgLeuGluLysIleValGlnProLeu-92 

Antigenic Index - Jameson-Wolf 
1-MetGlyArgHisPheGlyArgArgArgPhe-lO 

3 1- AlaAlaAspAspGluLysArgAsnGlyAspGluLysArgAsnGluAsn-46 
56-GlySerGlyAlaGlu-60 

65-GlyValAspAspArgArgAlaAlaAspLeuVal-75 
8 3 - Al aAr gLeuG 1 uLy s 1 1 eVa 1-89 

Hydrophilic Regions - Hopp-Woods 
4 -Hi sPheGlyArgArgArgPhe- 1 0 

3 l-AlaAlaAspAspGluLysArgAsnGlyAspGluLysArgAsnGlu-45 

65-GlyValAspAspArgArgAlaAlaAspLeuVal-75 

8 3 - AlaArgLeuG luLys 1 1 eVal - 8 9 
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259- 1 

AMPHI Regions - AMPHI 

154-TyrGlyArgValPheAlaAspIlePheGluLeuSer-165 

172-AlaPheLysGlyMetLeuLyELeuThrAlaGluTyrLysAsnIlePheGlyAspAlaCysArg-192 
203 -AsnGlnAlaLeuGlnGluI leSerLysThrSerGlu- 214 

Antigenic Index - Jameson-Wolf 
3 4-LysAlaTyrThrGluGluLeuProPro-42 

61- SerAlaArgSerLysAlaLysAlaGluLysPheTyrArgGluLysMetIleGln-7 8 
93-LeuGluHisLysPro-97 

10 5-LysAsnHisGlyLysGlyMetAlaGluGlnValArgPheLysAla-119 

121-ValLeuProAspAspGluAspAlaArgThrIleAla-132 

144 - GlyThrAspAlaVa 1 Al aSerGlyGluThrTyrGlyAr gVa 1-157 

168-LeuGluGlyArgAlaPhe-173 

189 -AspAlaCysArgSerGluThrAlaLeu- 197 

208-GluIleSerLysThrSerGluLysSerLysArg-218 

Hydrophilic Regions - Hopp-Woods 
3 5-AlaTyrThrGluGluLeuPro-41 

62- AlaArgSerLysAlaLysAlaGluLysPheTyrArgGluLysMetIleGln-7 8 
93-LeuGluHisLysPro-97 

10 6-AsnHisGlyLysGlyMetAlaGluGlnValArgPheLysAla-119 

121-ValLeuProAspAspGluAspAlaArgThrIleAla-132 

168-LeuGluGlyArgAlaPhe-173 

189 -AspAlaCysArgSerGluThrAlaLeu- 197 

208-GluIleSerLysThrSerGluLysSerLysArg-218 

260- 2 

AMPHI Regions - AMPHI 

12 -ProPheSerSerLeuPheArgAlaLeuPhe- 2 1 

53-PheIleAspSerValGlyGlnValAlaAlaArgLeuPheGlnAlaPhe-68 

158-GlnValGlyIleValAspLeuIlePro-166 

175-LeuProArgAlaValGln-180 

Antigenic Index - Jameson-Wolf 

2 0-LeuPheGluAspArgValGlyIle-27 

3 0-GlyAlaHisAspAlaAlaGlu-3 6 

3 8-AspPheLeuProGluGluPheThrArg-4 6 

8 0 - Pr oAl a PheAr gAlaArgG luG InAl aAr gArgGlySerGly- 9 3 

97- GlyAsnAspLeuArgMetProHisLysAspAlaValGluValAspIleAspGlyGlyAsnThrVal-118 

1 2 6 - Thr Hi s PheAspAspGlyAspAl a- 133 

13 9-AlaGluAlaArgPhe-143 
184-ArgAsnAlaProGlnGly-189 

19 6-ValAlaPheArgArgValArgAla-2 03 

Hydrophilic Regions - Hopp-Woods 

2 0-LeuPheGluAspArgValGlyIle-2 7 

3 0-GlyAlaHisAspAlaAlaGlu-3 6 
82-PheArgAlaArgGluGlnAlaArgArgGlySer-92 

98- AsnAspLeuArgMetProHisLysAspAlaValGluValAspIleAspGly-114 
127-HisPheAspAspGlyAspAla-133 

13 9-AlaGluAlaArgPhe-143 

19 6 -ValAlaPheArgArgValArgAla- 203 

261 

AMPHI Regions - AMPHI 
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22-GlnIlePheArgGln-2 6 
32-AspThrAlaArgAlaPheAlaAlaAla-40 
50-GlyLeuLeuAlaAspIle-55 
94-ArgPheAspLysHis-9 8 

13 7-AlaValTyrLysGlyIleArgAsnAlaValPhe-147 
158-GlnGlyIleValArgAsnLeu-164 
203 - AspVa 1 PheAl aPr oVal - 208 
212-CysLeuAsnGlnAlaGlyGly-218 

Antigenic Index - Jameson-Wolf 
40-AlaAlaAspAspAlaVal-45 
62-ValArgGlnArgProArgLeuArgLeu-70 
74-HisGlnArgArgValAspLeu-80 

86-ArgGlnIleLysGlyAsnValHisArgPheAspLysHisVal-99 
Hl-AlaHisAlaArgAspAspValProTyr-119 

12 6-AsnArgGlyIleGluGlnGluLysArgVal-13 5 
149-SerPheAspGlyGlyGly-154 
181-ArgAsnProAlaGly-18 5 
197-LeuGluSerAsnGlyLeuAsp-2 03 

214-AsnGlnAlaGlyGlyArgIlGLeuThrAlaArgLysAspAspGlnGlyLeu-23 0 

Hydrophilic Regions - Hopp-Woods 

40-AlaAlaAspAspAlaVal-45 

62 -ValArgGlnArgProArgLeuArgLeu-7 0 

74-HisGlnArgArgValAspLeu-80 

91-AsnValHisArgPheAspLysHisVal-99 

1 1 2 - Hi s Al aArgAspAspVal Pro - 1 1 8 

127-ArgGlyIleGluGlnGluLysArgVal-135 

221-LeuThrAlaArgLysAspAspGlnGly-229 

263-2 

AMPHI Regions - AMPHI 
32-AsnLeuIleGlyValLeuSerAsnAla-40 

42-GluAlaLeuAlaPheTyrGlnGluValGlyLysLeuAsnAlaAlaAsnSerLeuThr-60 
86-LysLeuAlaThrLeuLysLys-92 
100-LysAlaAlaArgAlaLeuAlaAlaGlyGlu-109 
115-LeuGlyAlaLeuAlaAlaPheThrGln-12 3 

13 5-GluGluLeuLysAlaPhePheAspAla-143 

157 -ValAlaLeuAlaThrLeuCysAsnTyrValAsnAsnLeuGly- 170 

Antigenic Index - Jameson-Wolf 

10-GluThrAlaProGluAlaAlaLysAlaArgValGluAla-22 

3 7-LeuSerAsnAlaPro-41 

7 2 -AlaArgThrAsnGlnCysGly- 7 8 

97-GlnSerValLysAlaAlaArg-103 

108-GlyGluPheAspAspAlaLysLeu-115 

126-MetAlaLysLysGlyAlaValSerAspGluGluLeuLysAla-139 
170-GlyGlnThrGluIleAsnProGluLeu-178 

Hydrophilic Regions - Hopp-Woods 
H-ThrAlaProGluAlaAlaLysAlaArgValGluAla-22 
97-GlnSerValLysAlaAlaArg-103 
108-GlyGluPheAspAspAlaLysLeu-115 

126-MetAlaLysLysGlyAlaValSerAspGluGluLeuLysAla-139 
264 

AMPHI Regions - AMPHI 
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55 -Va lAlaGlu PheThrG InThr G ly- 6 2 
96-IleProSerTyrValArgValThrAsnThrLys-106 
12 4-AsnArgIleIleAspValSer-13 0 
183-LeuAsnGlnAlaAla-187 

Antigenic Index - Jameson-Wolf 

27-AlaValValLysAlaGluLysLeuHisAlaSerAlaAsnArgSerTyrLysValAlaGlyLysArgTyrThrP 
roLysAsnGlnVal-55 

57-GluPheThrGlnThrGlyAsnAlaSerTrp-66 

68-GlyGlyArgPheHisGlyArgLysThrSerGlyGlyGluArgTyrAsp-83 
103 -Thr AsnThrLys AsnGlyLy s SerVa 1-111 

114- ArgValAsnAspArgGlyProPheHisGlyAsnArgIleIleAspValSerLysAlaAlaAla-134 
153-ValProGlyGlnSerAlaProValAlaGluAsnLysAspIlePheIle-168 

170- LeuLysSerPheGlyThrGluHisGluAla-179 

2 0 0 - S erVa 1G luLys Ar gAr gTyrGluTyr- 208 

213-GlyProPheThrSerGlnGluArgAlaAlaGluAlaGluAlaGlnAla-22 8 
Hydrophilic Regions - Hopp-Woods 

27-AlaValValLysAlaGluLysLeuHisAlaSerAlaAsnArgSerTyrLysValAlaGlyLysArgTyrThrP 
ro-51 

71-PheHisGlyArgLysThrSerGlyGlyGluArgTyrAsp-83 
103 -ThrAsnThrLysAsnGlyLys - 1 0 9 

115- ValAsnAspArgGlyProPheHis-122 

12 5-ArgIleIleAspValSerLysAlaAlaAla-134 
159-ProValAlaGluAsnLysAspIlePheIle-168 

171- LysSerPheGlyThrGluHisGluAla-179 
200-SerValGluLysArgArgTyrGluTyr-208 
216-ThrSerGlnGluArgAlaAlaGluAlaGluAlaGlnAla-228 
266-2 

Antigenic Index - Jameson-Wolf 

3 0 -AlaLeuLysArgLysHis Phe- 3 6 

57-LeuGluSerArgAlaGlySerValHisAspGlnGlyTrpGlu-70 

93-TrpHisThrArgAsnArgGlu-99 

Hydrophilic Regions - Hopp-Woods 

3 0 -AlaLeuLysArgLysHi s Phe- 3 6 

5 9 - S er Ar gAl aG lyS erVa lHi s - 6 5 

268-1 

AMPHI Regions - AMPHI 

6-AspGlyLeuHisLysPheLysHisIleCysSerAlaAla-18 
22 - 1 leLysGluPr oLeuAspLysVal - 2 9 
52-GlnGluAlaAlaArgValSerGluTrp-60 

70-GluPheGluGlnPheTrpLysGlyLeuProGlnThrValGlnAsn-84 
8 9 - S erGlnLysThrTrpLy s SerG lyMe t AspLys - 9 9 
1 1 0 - Ly sThr Pr oAsnGlyl leLys-116 

Antigenic Index - Jameson-Wolf 
l-ValGlnSerArgTyrAspGly-7 

21-LeuIleLysGluProLeuAspLysValLysGlnArgAsnGluGluLeuGluAlaAlaGluGluAlaAlaAla- 
44 

47-AlaLeuGlyArgGluGlnGluAlaAlaArgValSerGluTrpGluGluArgTyrLysLeuSerArgSerGluP 
he-71 

82-ValGlnAsnLysLeuGlnAlaSerGlnLysThrTrpL.ysSerGlyMetAspLysIleCysAlaAsnAsnAlaL 
ysAlaGluGlyLysThrProAsnGlyIleLysPhe-117 

119-GluLeuAlaCysLysThrAlaLysThrGluAlaArgLeuGluGluLeuHisAsnArgLysLysAlaLeuIle 
AspGluMetAlaArgGluAlaAspLysLysGluLeuSerLysArgLeu-158 
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Hydrophilic Regions - Hopp-Woods 
3 - SerArgTyr AspGly- 7 

21-LeuIleLysGluProLeuAspLysValLysGliiArgAsnGluGluLeuGluAlaAlaGluGluAlaAlaAla- 
44 

47-AlaLeuGlyArgGluGlnGluAlaAlaArgValSerGluTrpGluGluArgTyrLysLeuSerArgSerGluP 
he-71 

9 1 - Ly sThr Tr pLy s S erGlyMe t As pLy s 1 1 eCy s - 1 0 1 
104-AsnAlaLysAlaGluGlyLysThrProAsn-113 

119-GluLeuAlaCysLysThrAlaLysThrGluAlaArgLeuGluGluLeuHisAsnArgLysLysAlaLeuIle 
AspGluMetAlaArgGluAlaAspLysLysGluLeuSerLysArgLeu-15 8 

269- 2 

AMPHI Regions - AMPHI 
3 9-AlaSerValProAla-43 
54-TrpAspPheIleGlnAsnThr-60 
73-PheLysThrArgAlaLeuGlyArgPheSerSerPro-84 

Antigenic Index - James on- Wo If 

3 0-ArgSerAlaLeuSerCysLysProCysAlaSerValProAlaSerSer-45 

60- ThrAlaSerProLysValSer-66 
73-PheLysThrArgAlaLeuGlyArgPheSerSer-83 
90-LeuSerGluArgGlyValLysLysProLeu-9 9 
107-GlnValAspThrSerAla-112 
117-SerLeuArgSerSer-121 

Hydrophilic Regions - Hopp-Woods 

61- AlaSerProLysVal-65 
73-PheLysThrArgAlaLeuGly-79 

9 0 -LeuSerGluArgGlyValLysLysProLeu- 9 9 

270- 2 

AMPHI Regions - AMPHI 
4 1 -AspLeuThrGluGlyCys - 4 6 
49-ProAspGlySerArg-53 
100-GlnProSerGlyThrTrp-10 5 

Antigenic Index - James on- Wo If 
l-MetAsnLysAsnArgLysLeu-7 

41-AspLeuThrGluGlyCysThrLeuProAspGlySerArgValArgAlaAlaAlaValSerThrLysLysProP 
he-65 

71-HisAlaProAlaGlyThrGlu-77 

8 6 -LysAsnMetAspMetGlyPhe- 92 

9 5-TyrMetPheGluArgGlnProSerGlyThr-104 
116-ValGluGlyArgArgAspPheThrAla-124 
128-11 eG ly S er Ar gThr Phe - 1 3 3 

Hydrophilic Regions - Hopp-Woods 

l-MetAsnLysAsnArgLysLeu-7 

49-ProAspGlySerArgValArgAla-56 

6 0-SerThrLysLysProPhe-65 

73-ProAlaGlyThrGlu-77 

9 6-MetPheGluArgGlnPro-101 

116 - ValGluGlyArgArgAspPheThrAla- 12 4 

271- 2 

AMPHI Regions - AMPHI 
6-MetAlaArgIleTrp-10 
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20-SerProCysProAla-24 
29-ProLysSerProAla-33 

Antigenic Index - Jameson-Wolf 

2-PheSerSerArgMetAlaArg-8 

25-LeuThrThrLysProLysSerProAlaLys-34 

41-ArgSerAsnCysLeu-45 

61-SerSerThrThrGlyAlaProThrSerArg-70 

7 8 - Ser AlaSer I leAsnLysAspThrArgMe t Pr oAlaSerVal - 9 1 

102-CysCysAlaAsnThrSerLysProProSer-lll 

Hydrophilic Regions - Hopp-Woods 

27-ThrLysProLysSerProAlaLys-34 

80-SerIleAsnLysAspThrArgMet-87 

105- AsnThrSerLysProPro-llO 
272-2 

AMPHI Regions - AMPHI 

44-11 eThr Ar g 1 1 eThr AspG 1 u - 5 0 

70-AlaGluGluPheSerSerThrAsn-77 

106- PheArgThrIleThrSer-lll 
165-IleIleThrIleGluAspProIleGlu-173 
194-AsnTrpMetAlaAlaLeuLysAsnThrLeuArgGlnAla-2 0 6 
244-AsnGlnAlaLeuAspArgIleIleAsn-252 
307-GlyAsnIleHisGluIleLysGluValMetLys-317 
328-AspGlnHisLeuTyrGln-33 3 
345-AlaLeuLysAsnAlaAspSer-351 

Antigenic Index - Jameson-Wolf 
2-PheThrAspGluAsnMetThrAlaLysGluGluLeu-13 

2 0 -Me tAsnGlnAsnLysGlySerAsp- 2 7 

3 8-MetLysLeuAspGlyLysIleThrArgIleThrAspGluProLeuThrAlaGluLysCysMet-58 
68-LysGlnAlaGluGluPheSerSerThrAsnGlu-78 
85-LeuProAspThrSerArgPheArgVal - 9 3 
109-IleThrSerLysIleProLysPheGluSerLeuAsn-120 

12 8-ValAlaLeuLysLysArgGly-13 4 

142-ThrGlySerGlyLysSerThrSerLeu-150 

15 4 - 1 leAspTyr ArgAsnGluAsnSer PheGly- 1 6 3 

168-IleGluAspProIle-172 

17 6-HisGluHisLysAsnCys-181 

184-ThrGlnArgGluValGlyValAspThrGluAsn-194 

19 9-LeuLysAsnThrLeuArgGlnAlaProAsp-2 0 8 

214-GluIl eAr gAspAr gG luThrMe t - 2 2 1 

241-AsnSerThrAsnGlnAlaLeuAspArg-249 

2 5 4 - PhePr oGluGluArgArgGluGlnLeuLeu- 2 6 3 

27 8-LeuValProArgAspGlyGlyLysGlyArgValAlaAla-290 
310-HisGluIleLysGluValMetLysLysSerThr-320 
334-LeuTyrGluLysGlyAspIleSerLeu-342 
344-GluAlaLeuLysAsnAlaAspSerAlaHisAspLeu-355 

3 61-LeuArgSerArgArgAlaGlnSerSerSerProAspLeuGluLeu-375 

Hydrophilic Regions - Hopp-Woods 
2-PheThrAspGluAsnMetThrAlaLysGluGluLeu-13 

2 0 -Met AsnGlnAsnLysGlySerAsp-2 7 

3 8-MetLysLeuAspGlyLysIleThrArgIleThrAspGluProLeuThrAlaGluLysCysMet-58 
6 8 -LysGlnAlaGluGluPheSer Ser-7 5 
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87-AspThrSerArgPheArgVal-93 

112-LysIleProLysPheGluSer-118 

12 8 - Va 1 Al aLeuLys Ly s ArgGly- 13 4 

143-GlySerGlyLysSerThrSer-149 

155 - AspTyr Ar gAsnGluAsnSer- 1 6 1 

168-IleGluAspProIle-172 

17 6-HisGluHisLysAsn-180 

184-ThrGlnArgGluValGlyValAspThr-192 

2 0 l-AsnThrLeuArgGlnAlaPro-2 07 

214-GluIl eAr gAspAr gG luThrMet-221 

245-GlnAlaLeuAspArg-2 49 

2 5 5 - ProGluGluArgArgGluGlnLeuLeu- 263 

27 8-LeuValProArgAspGlyGlyLysGlyArgValAlaAla-2 9 0 

310-HisGluIleLysGluValMetLysLysSerThr-320 

33 6-GluLysGlyAspIleSerLeu-342 

344-GluAlaLeuLysAsnAlaAspSerAlaHisAspLeu-3 55 

361-LeuArgSerArgArgAlaGlnSerSerSerProAspLeuGluLeu 

274 

AMPHI Regions - AMPHI 
3 1 - Tyr Lys AspG lyLys - 3 5 
Hl-GluAlaValPheLysThrLeuSerPro-119 

Antigenic Index - Jameson-Wolf 

25-LeuValThrAspAspTyrTyrLysAspGlyLysHisIleAsp-38 

40-GlnLeuHisArgAspGluGluAlaValArgArgHisIle-52 

60-ProAspMetAsnAla-64 

71- GlyGluPheAspGlyLysGlnPro-78 

8 5 -Hi s Pr oThr Ar gLysAl aAspAspGlnThrVa 1-95 

99-ProValGlySerAlaGlnAsnGlyArgAlaGluTyr-110 

117-LeuSerProThrAsnHis-122 

12 6-ArgValGluAspAlaAlaGly-132 

13 6-ValGluAsnLysTrpIleThrSerGlnGlyAsnAlaValAspLeuThrProMetAspLysLeuPheAsnAsn 
ThrGluSerLys-163 

Hydrophilic Regions - Hopp-Woods 

2 9 -AspTyrTyrLysAspGlyLysHis II eAsp- 3 8 

40-GlnLeuHisArgAspGluGluAlaValArgArgHisIle-52 

72 - GluPheAspGlyLysGln- 7 7 

8 6 - Pr oThrAr gLy sAlaAspAspG InThrVal - 9 5 

104-GlnAsnGlyArgAlaGluTyr-llO 

12 6-ArgValGluAspAlaAlaGly-132 

151-ThrProMetAspLysLeuPheAsn-158 

276 

AMPHI Regions - AMPHI 

9- MetMetArgSerAlaProSerMetValValArgArgTrpAlaThrMetMet-25 
6 0 - Ser PheLysMet AlaArg- 6 5 
80-ProPheAspProMetGlyTrp-86 
115-GlyArgLeuTyrArgThrPheSerAsn-123 
164-ThrLysArgGlySerArgLeu-170 

207-SerThrSerThrLeuArgLysLeuMetArgProSerThr-219 

Antigenic Index - Jameson-Wolf 

10- MetArgSerAlaProSerMetVal-17 

2 9-PheSerIleArgArgSerSerAlaCysTrpThrArgArgSerAspSerLeuSer-46 
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52-SerSerAsnAsnAsnIle-57 

67-MetAlaThrArgCysArgCysProProAspLysLeuLeuPro-80 

82-AspProMetGlyTrpCysSerProSerGlyGluLeuSer-94 

104 -ArgAl aAsnArgThrSerAlaSerProAlaSerGlyArgLeuTyr- 118 

121-PheSerAsnArgValSerSerAsnArgAsnThrSerTrpGluThrArgAlaAsnTrpAlaArgArgGlnSer 
SerLeu-146 

15 8-LeuProAlaAspGlySerThrLysArgGlySerArgLeuThrThr-172 
17 6-ProLeuProGluArgProThrArgAlaThrArgSerProCysLeu-190 
194-LeuLysLeuSerArg-198 

200-LeuMetProSerGluArgTyrSerThrSerThrLeuArgLysLeuMetArgProSerThrArgCysGlyAla 
-223 

22 9-CysSerGlyGlyValSerArgAsnAlaHisThrProSerAlaAlaArgAsn-245 

Hydrophilic Regions - Hopp-Woods 

2 9-PheSerIleArgArgSerSer-3 5 

3 8 -TrpThrArgArgSer AspSer Leu- 4 5 

67- MetAlaThrArgCysArgCysProProAspLys-77 
90-SerGlyGluLeuSer-94 
104-ArgAlaAsnArgThrSerAla-llO 
124-ArgValSerSerAsnArgAsnThrSerTrpGluThr-13 5 
13 7-AlaAsnTrpAlaArgArgGlnSerSer-145 
161-AspGlySerThrLysArgGlySerArg-169 

17 6-ProLeuProGluArgProThrArgAlaThrArg-186 

194-LeuLysLeuSerArg-19 8 

200-LeuMetProSerGluArgTyrSer-207 

210-ThrLeuArgLysLeuMetArgProSerThrArgCys-221 

232-GlyValSerArgAsnAlaHis-23 8 

277 

AMPHI Regions - AMPHI 

3 9-GlyIleAlaValPheGluValValGlyGlyLeuLeuAspPheValLeu-54 
7 0-CysProAsnGluValValAspValPheTyrThr-80 

87-AlaPheAspAlaValGlyAspPheAlaGluTyrGlyArgAlaValAspAlaAlaAspLeuLeuGluIleGlyL 

ysLeuGlyTyr PheHis - 1 1 6 

180-AlaValGlyValValAlaValAla-187 

Antigenic Index - Jameson-Wolf 

2-ProArgPheGluAspLysLeuValGlyArgGlnGlyGluGlyGlyVal-17 
6 0 - ValGlyAspGlyValAlaVal - 6 6 

68- ArgPheCysProAsnGluVal-74 
95-AlaGluTyrGlyArgAlaValAspAla-103 

118-ValGluProAspPheProAlaGlnThrProArgAlaGluGlyGly-132 

13 8-PheAspLysAlaAspValVal-144 

156-ValGluIleGluVal-160 

1 64 -GlyGlySerGlyLeuGluGlyAspLeu- 17 2 

196-LeuAspValGlyGlyLysProArgLeuGlyAla-206 

2 08-CysAlaGlnAlaGlyGlyGly-214 

219-GlyThrAspPheHis-223 

2 26 -GlyLeuAspAspGlyAla - 2 31 

2 39-LeuGlnPheGluAspAspLeuLeuGluGlyLysHisGlyLeu-252 

Hydrophilic Regions - Hopp-Woods 
2-ProArgPheGluAspLysLeuValGlyArgGlnGlyGlu-14 
9 5-AlaGluTyrGlyArgAlaValAspAla-103 
118-ValGluProAspPhe-122 
126-ThrProArgAlaGluGly-131 
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1 3 8 - PheAspLysAlaAspValVal - 14 4 

156- ValGluIleGluVal-160 
167 -GlyLeuGluGlyAspLeu- 172 
198-ValGlyGlyLysProArgLeuGlyAla-206 
226 -GlyLeuAspAspGlyAla- 231 

23 9-LeuGlnPheGluAspAspLeuLeuGluGlyLysHisGlyLeu-2 52 
278 

AMPHI Regions - AMPHI 

7-GlyAlaIlePheSerIleGly-13 

2 0-IleGlyProLeuProSerIleGlyArg-28 

4 2 - Thr G lyThr S e r Lys - 4 6 

101-ArgThrIleProSerValThrGluIle-109 

123-PheSerIleLeuAlaLeuIleLysSerLeuIleSer-134 

157- LeuTyrArgGlnIleGlnAsnLeuIleThrHisPheAsnPheTyrAlaAla-173 
189-GluThrLeuIleGlnHisLeuHisGlnLeuAlaAsp-2 00 

Antigenic Index - Jameson-Wolf 

25-SerIleGlyArgProAsnAlaSerThrThrArgProThrSerSerArgProThrGlyThrSerLysIleArgP 
ro-49 

63- SerProAsnThrThrAlaProThrGluSerArgSerArgPheIleAla-7 8 
80-ProLysValLeuProGlyAsnSerSerIle-89 
93-IleAlaSerAspLysProTrpMetArg-101 
117-SerAlaPheThrAspArgPheSer-124 

1 4 6 - Ar gHi s S er ArgValGlnGlyThr - 1 5 3 
1 7 8 - PheAspPheAspArgAspPhe - 1 8 4 

2 0 9 -ThrValAsnAspGlyArgPheAspMetValGlu-2 19 

Hydrophilic Regions - Hopp-Woods 

27- GlyArgProAsnAlaSerThrThrArgProThrSerSerArgProThrGlyThrSerLysIleArgPro-49 
68-AlaProThrGluSerArgSerArgPheIleAla-78 
93-IleAlaSerAspLysProTrp-99 

146-ArgHisSerArgValGln-151 

17 8 - PheAspPheAspArgAspPhe- 1 8 4 

211 -AsnAspGlyArgPheAspMetValGlu- 219 

279 

AMPHI Regions - AMPHI 
6-GlyCysLeuIleSerThr-ll 
13 -PheArgAlaSerAla-17 
47-AlaAlaAlaMetAlaArgProThrAla-55 

Antigenic Index - Jameson-Wolf 

28- GlnTrpGluGlyThrAspThrGlySerGlyArgAlaArgLeuAla-42 

64- CysProGlyGluLeuLysLeuThr-71 

88- CysSerSerSerLysProArgIle-95 

101-ThrProCysGlyThrAlaAspCysIleSerSerAlaArgArgArgThrSerLeu-118 
Hydrophilic Regions - Hopp-Woods 

2 9 -TrpGluG lyThr AspThrG ly SerGlyArgAl aArgLeuAl a - 4 2 
66-GlyGluLeuLysLeu-7 0 

89- SerSerSerLysProArgIle-95 
110-SerSerAlaArgArgArgThrSerLeu-118 
280 

AMPHI Regions - AMPHI 
27-SerPheSerIleLeuGlyAspValAlaLys-3 6 
64-AspIleLysLysIleArgSerAla-71 
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85-AspValGlnArgAlaValLys-91 

97-TyrThrGluAlaThrLysGlyIleGlnProLeuLys-108 
146-AlaTyrAlaGlnAsnValAlaLysAlaLeuIleLys-157 
233-ValAlaAlaIleIleArgGlnIleLys-241 
243-GluGlyIleLysAlaValPheThrGlu-2 51 

2 5 4 -Lys AspThr Ar gMe tVal AspArg 1 1 eAl aLysGluThr - 2 66 
274-LeuTyrSerAspAlaLeuGlyAsnAlaProAlaAspThrTyrIle-288 

Antigenic Index - Jameson-Wolf 

3 8-IleGlyGlyGluArgValSer-44 
51-AlaAsnGlnAspThrHis-56 

61- ThrSerGlyAspIleLysLysIleArgSerAlaLys-72 

82-GluAlaAlaAspValGlnArgAlaValLysGlnSerLysValSerTyrThrGluAlaThrLysGlyIleGln- 
105 

107-LeuLysAlaGluGluGluGlyGlyHisHisHisAspHisAspHisAspHisGluGlyHisHisHisAspHis 

GlyGluTyrAspProHisValTrpAsnAspPro-141 

155-LeuIleLysAlaAspProGluGlyLysValTyrTyr-166 

17 6-GlnLeuLysLysLGuHisSerAspAla-184 

192-ProAlaAlaLysArgLysValLeuThr-2 00 

2 0 8-MetGlyLysArgTyrHis-213 

218-AlaProGlnGlyValSerSerGluAlaGluProSerAlaLysGln-232 
23 8-ArgGlnIleLysArgGluGlyIle-245 

251-GluAsnIleLysAspThrArgMetValAspArgIleAlaLysGluThrGlyVal-26 8 
27 0-ValSerGlyLysLeuTyrSer-27 6 
2 82-AlaProAlaAspThr-286 
291-TyrArgHisAsnIle-2 95 

Hydrophilic Regions - Hopp-Woods 

38-IleGlyGlyGluArgValSer-44 

63-GlyAspIleLysLysIleArgSerAlaLys-72 

82-GluAlaAlaAspValGlnArgAlaValLysGlnSerLys-94 

99-GluAlaThrLysGly-103 

107-LeuLysAlaGluGluGluGlyGlyHisHisHisAspHisAspHisAspHisGluGlyHisHisHisAspHis 
GlyGluTyrAsp-134 

155-LeuIleLysAlaAspProGluGly-162 
17 6-GlnLeuLysLysLeuHisSerAspAla-184 
1 9 2 - ProAlaAl aLys Ar gLy s Val LeuThr- 200 
222-ValSerSerGluAlaGluProSerAlaLysGln-232 
23 8-ArgGlnIleLysArgGluGlyIle-245 

251-GluAsnIleLysAspThrArgMetValAspArgIleAlaLysGluThrGlyVal-2 68 
281-2 

AMPHI Regions - AMPHI 

62- AlaAlaGlyMetLeuMetAlaLeuLeuAlaGlyLeuValSerArgPhe-77 
12 6-LeuGlnLeuIleAlaAlaValSerSerLeuThr-136 

17 9-LeuValSerGlyPheGlnAlaLeuGlyThrLeuMetSerVal-192 
205-TrpAlaLysHisMet-2 09 
216-SerValLeuThrAlaLGuLeuCysGly-224 

Antigenic Index - Jameson-Wolf 
25-ArgArgMetSerLeu-2 9 
78-ThrThrLeuLysGluAspAlaAsn-85 
102-SerLysAsnGlySerSerVal-108 
159-SerValGlyGlyLysGlyGly-165 
23 6-IleProSerGlyPro-240 
256-LeuGlyLysGluGlyGlyIle-2 62 
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27 0-HisArgHisHisThrThr-275 

Hydrophilic Regions - Hopp-Woods 

25-ArgArgMetSerLeu-29 

7 8 -ThrThrLeuLysGluAspAlaAsn- 8 5 

103- LysAsnGlySerSer-107 
256-LeuGlyLysGluGlyGlyIle-262 
270-HisArgHisHisThr-274 

282 

AMPHI Regions - AMPHI 

10-LeuIleValAlaPheLeuValLeuIleAsnProPheSerAlaLeu-24 

50-ValPheAlaValIleAlaValPheAlaLeuIleGlyGlyThrLeu-64 

112-ArgProAlaArgAsn-116 

17 6-ValSerArgLeuLeu-180 

186-ThrIleLeuAsnArgIleMetGlyMet-194 

Antigenic Index - Jameson-Wolf 

31- ThrAsnGlyHisSerThrLysGluArgArgLysValAlaArg-44 

92-AsnGlyAsnAspAsnProAlaLysGlnAsnLeuGlyAlaGlnProGluThrGlyGlnAlaArgProAlaArgA 
snAlaGly-118 

Hydrophilic Regions - Hopp-Woods 

3 4-HisSerThrLysGluArgArgLysValAlaArg-44 

92-AsnGlyAsnAspAsnProAlaLysGlnAsnLeu-102 

104- AlaGlnProGluThrGlyGlnAlaArgProAlaArgAsn-116 
283 

AMPHI Regions - AMPHI 
H-ThrLeuAlaSerPheLeuPro-17 

32- GlyGlyAsnSerTyrSerAspValProLysGlnLeuHis-44 
67-AlaAspAlaGlyLysArgThr-73 

Antigenic Index - Jameson-Wolf 

2 8-TrpLysAspGlyGlyGlyAsnSerTyrSerAspValProLysGlnLeuHisProAspGlnSerGln-49 
53-LeuArgThrArgGlnThrLysProAlaValLysProAlaGlnAlaAspAlaGlyLysArgThrAspGlyAlaA 
laGlnGluAsnAsnProAspThrAlaGluLysAsnArgGlnLeuGluGluGluLysLysArglleAlaGluThrGl 
uArgGlnAsnLysGluGluAsnCysArgIleSerLysMetAsnLeu-117 

121-GlyAsnSerAsnAlaLysAsnLysAspAspLeuIleArgLysTyrAsnAsnAlaValAsnLysTyrCysArg 
-144 

Hydrophilic Regions - Hopp-Woods 

3 5-SerTyrSerAspValProLys-41 
43-LeuHisProAspGlnSerGln-49 

53-LeuArgThrArgGlnThrLysProAlaValLysProAlaGlnAlaAspAlaGlyLysArgThrAspGlyAlaA 

laGlnGluAsnAsnProAspThrAlaGluLysAsnArgGlnLeuGluGluGluLysLysArglleAlaGluThrGl 

uArgGlnAsnLysGluGluAsnCysArgIleSerLysMetAsnLeu-117 

123-SerAsnAlaLysAsnLysAspAspLeuIleArgLysTyrAsn-13 6 

284 

AMPHI Regions - AMPHI 
43-GluAlaPheAlaGlyPhePheGluThrVal-52 
6 l-Thr PheAlaAlaArgPhe- 6 6 
125 -ValAspPheAspValPhe- 1 3 0 

154-ValValPheArgLeuPheArgGlnValValValAsp-165 
174-AspThrAlaCysGlyAsnIleGlyGly-182 
186-PheAlaAlaAlaPheThrGlnIleHisGln-195 
216-PheValGlnPheIleArgAsnAspPheGlyHisGly-227 
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277- PheArgVal PheGlyGlnPheAlaArgGlnPheAla-2 8 8 

307-CysPheHisAspGlyPheAspValValAspLys-317 

342-LeuHisGlnValHisGlnThrAla-3 49 

3 52-GlyAspAsnGlnIleAspArgPheAlaGln-361 

372-AlaAspAspAlaAspGlyAla-37 8 

40 5-GlnSerThrArgAlaPheAlaArgPhePheAlaAlaPheGlyGlnPheLeuGlnSer-423 

Antigenic Index - Jameson-Wolf 
1-MetProSerGluThrArgAsnArgPhe- 9 
109-PheAspGlyGlnPhe-113 

1 3 2 - Hi s PheGlyLy s Ar gAsnArgAsnThr ArgAl a - 1 42 
147-GlyAlaProAspAlaVal-152 

166-AsnValGlyAsnGlyArgTyrValAspThrAlaCysGlyAsnIleGlyGlyAsnGlnAsnPhe-186 
22 0-11 eArgAsnAspPheGlyHisGlyPheGlyGlyArgGluAsnHi sAla- 2 3 5 
2 7 3 -AspPheAspAspPheArg- 2 7 8 

286-GlnPheAlaAspArgAlaValProSerGlyGlyGluGlnGlnSer-300 

3 03-ValAlaArgArgCysPheHisAspGlyPheAspValValAspLysAlaHis-319 

347-GlnThrAlaArgArgGlyAspAsnGlnIleAspArgPheAlaGlnGlyThrGlyLeuValAlaGluArgArg 

AlaAlaAspAspAlaAspGlyAlaGlu-379 

3 9 8-PheAlaGlyArgGlyGlnHisGlnSerThrArgAla-409 

Hydrophilic Regions - Hopp-Woods 
l-MetProSerGluThrArgAsnArgPhe-9 
13 4-GlyLysArgAsnArgAsnThrArgAla-142 
229-GlyGlyArgGluAsnHisAla-2 3 5 

2 86-GlnPheAlaAspArgAlaValProSerGlyGlyGluGlnGln-299 
313-AspValValAspLysAlaHis-319 

3 47-GlnThrAlaArgArgGlyAspAsnGlnIleAspArgPheAla-3 60 
3 66 -ValAlaGluArgArgAlaAlaAspAspAlaAspGlyAlaGlu-37 9 
402-GlyGlnHisGlnSer-406 

285-1 

AMPHI Regions - AMPHI 

1 5-ValCysPheLeuGly- 1 9 

3 4-GlnIleProSerTrp-3 8 

5 0 -GlyThrLeuLeuAspGlyPheAsp- 5 7 

116-SerLeuProAspSerIleAspLeuPro-124 

208-HisSerThrAlaArg-212 

2 40-HisProPheAlaGluSerLeuAspLysThrLeuGluGluValLeu-254 

2 66-ValProSerLeuPro-270 

2 80-AlaIleProSerPheSerAsp-286 

3 13 -GlnValLeuGlyGly-3 17 

592-IleGlyLysAlaAlaAspIle-598 

609-ProAspThrSerArg-613 

671-GlyIl eAsnAr gGluLeuThr ArgTrp - 6 7 9 

747-IleAlaGluLeuHisAsnPhePheLysProProPhe-75 8 

776-AlaArgGlyTyrLeu-780 

8 3 6 -PheGlyGlyAsnMetAlaAsn- 842 

848-ArgIleThrAlaSerLeu-8 53 

8 55 -AspLeuGlyAlaLeu- 8 5 9 
868-GlnAsnIleThrGlySerLeuAsnAlaAla-877 

9 55-GlySerIleAlaAsp-959 
1008-ThrAlaGluLeu-1012 
1061-ValThrGlyMetIleLys-1066 

113 5-SerGlyGlySerValArgGlyValGlyThrValArg-1146 
1165-ThrValSerPheValGlyProLeuAsn-1173 
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1190-AlaGlyValGluIleLeuGlySerLeuAsn-1199 
1244-LeuAlaGlyGlnIle-12 48 

13 05-ValLysLeuIleTyrArgLeuThrArgAlaIleGlnAlaValAlaArgIleGlySer-132 3 
Antigenic Index - Jameson-Wolf 

43-IleSerSerGlnAsnLeuLysGlyThrLeuLeuAspGlyPheAspGlyAspAsnTrpSerIleGluThrGluG 

lyAlaAspLeuLysIleSerArg-74 

80-LysProSerGluLeuMetArgArgSerLeuHis-9 0 

104-LysProThrProProLysGluGluArgProProLeuSerLeuProAspSerIleAsp-122 

130-AspArgPheGluThrGlyLysIleSerMetGlyLysAlaPheAspLysGlnThrValTyr-149 

151-GluArgLeuAspAlaSerTyrArgTyrAspArgLysGlyHisArgLeuAspLeuLysAlaAlaAspThrPro 

TrpSerSerSerSerGlyAlaAla-182 

185-GlyLeuLysLysProPheAla-191 

198-ThrLysGlyGlyLeuGluGlyLysThrIle-207 

209-SerThrAlaArgLeuSerGlySerLeuLysAspValArgAla-222 

224-LeuAlaIleAspGlyGlyAsnIleArgLeuSerGlyLysSer-23 7 

244-GluSerLeuAspLysThrLeuGlu-2 51 

268-SerLeuProAspAla-272 

292-GlySerLeuAspLeuGluAsnThrLys-3 00 

3 02-GlyPheAlaAspArgAsnGlyIleProVal-311 

32 0-1 leArgGlnAspGlyThrVal - 3 2 6 

337-GlyArgGlyGlyIleArgLeuSerGlyLysIleAspThrGluLysAspIleLeu-3 54 

3 62-SerValGlyAlaGluAspValLeu-3 69 

372 -AlaPheLysGlyArgLeuAspGlySerl le- 3 8 1 

3 87-ThrAlaSerProLysIle-3 92 

400-ThrAlaArgThrAspGlySerLeu-407 

411 - SerAspPr oAlaAsnGlyGlnArgLysLeuVal -42 1 

43 0-GlyGlnGlySerLeuThr-43 5 

442-LeuPheLysAspArgLeuLeuLysLeuAspIleArgSerArgAlaPheAspProSerArgIleAspProGln 
Leu-466 

480-GluLeuAlaLysGluLysPheThrGlyLys-489 
508-IleValTyrGluSerArgHisLeuProArgAlaAlaVal-520 

522-LeuArgLeuGlyArgAsnIleIleLysThrAspGlyGlyPheGlyLysLysGlyAspArgLeuAsn-543 
548-AlaProAspLeuSerArgPheGly-555 

563-AsnValArgGlyHisLeuSerGlyAspLeuAspGlyGlyIleArgThrPheGluThrAspLeuSerGlyAla 
Ala-587 

594-LysAlaAlaAspIleArgSer-600 

605-LeuLysGlySerProAspThrSerArgProIleArgAlaAspIleLysGlySerArgLeuSerLeuSerGly 
Gly-629 

634 -AspThrAlaAspLeuMet LeuAspGlyThrGlyVal - 645 
647-HisArgIleArgThr-651 

65 6-ThrLeuAspGlyLysProPheLysPheAspLeuAspAlaSerGlyGlyIleAsnArgGluLeuThrArgTrp 

LysGlySerIle-683 

69 6-LeuGlnAsnArgMetThrLeu-702 

704-AlaGlyAlaGluArgValAla-710 

72 9-SerTrpAspLysLysThrGlyIleSerAlaLysGlyGlyAla-742 

764-LeuAsnGlyAspTrp-768 

772-TyrGlyArgAsnAlaArgGly-778 

782-IleSerArgGlnSerGlyAspAlaValLeu-791 

8 0 3 - SerLeuLysThr ArgPheGlnAsnAspArgI leGly- 814 

817-LeuAspGlyGlyAlaArgPheGlyArgIleAsnAla-828 

844-ProLeuGlyGlyArgIleThr-850 

882 -GlyArgValGlySerProSerVal- 8 8 9 

893 - ValAsnGlySer SerAsnTyrGlyLysI leAsnGly- 904 

908-ValGlyGlnSerArgSerPheAspThrAlaProLeuGlyGlyArgLeuAsn-924 
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941-GlnThrValLysGlySerLeu-947 

95 6-SerIleAlaAspProHisLeuGlyGly-964 

966-11 eAsnG lyAspLy s LeuTyr Tyr Ar gAsnGlnThr- 977 

9 8 2 -LeuAspAsnGlySerLeuArg- 9 8 8 
9 9 1- IleAlaGlyArgLysTrpVal - 9 9 7 

1001LeuLysPheArgHisGluGlyThrAlaGluLeuSerGly-1013 
10 15 -ValGlyMetGluAsnSerGlyProAspValAspIle-1 0 2 6 
1031-AspLysTyrArgIleLeuSerArgProAsnArgArgLeuThr-1044 
1047 -GlyAsnThr Ar gLeuArgTyr Ser ProGlnLysG ly 1 1 e - 1 0 5 9 

10 65-IleLysThrAspGlnGlyLeuPheGlySerGlnLysSerSerMetProSerValGlyAspAspVal-1086 
1091-GluValLysLysGluAlaAla-1097 

1109 - AspLeuAsnAspG ly 1 1 eAr g- 1115 

1134 -GlnSerGlyGlySerValArgGlyValGly- 1143 

1146 -ArgVal II eLysGlyArgTyrLysAlaTyrGlyGlnAspLeuAspI le ThrLysGlyThr- 1 165 

1171-ProLeuAsnAspProAsnLeuAsnIleArgAlaGluArgArgLeuSerProValGly-1189 

1197-SerLeuAsnSerProArgIle-12 03 

12 07-AlaAsnGluProMetSerGluLysAspLysLeu-1217 

1225 -AlaGlySerGlySerSerGlyAspAsnAlaAla- 12 3 5 

1246-GlyGlnIleAsnAspArgIleGlyLeu-1254 

12 56-AspAspLeuGlyPheThrSerLysArgSerArgAsnAlaGlnThrGlyGluLeuAsnProAlaGlu-1277 

1 2 83 -GlyLysGlnLeuThrGlyLys - 12 8 9 
1299-SerSerAlaGluGlnSerVal-13 05 

13 21-IleGlySerArgSerSerGlyGlyGluLeu-133 0 

1335-ArgPheAspArgPheSerGlySerAspLysLysAspSerAlaGlyAsnGlyLysGlyLys-13 54 
Hydrophilic Regions - Hopp-Woods 

56-PheAspGlyAspAsnTrpSerIleGluThrGluGlyAlaAspLeuLysIleSerArg-74 

83 -GluLeuMetArgArgSerLeuHis - 9 0 

105-ProThrProProLysGluGluArgProPro-114 

13 0 -AspArgPheGluThrGlyLys - 1 3 6 

141-LysAlaPheAspLys-145 

151 -GluArgLeuAspAla- 15 5 

157-TyrArgTyrAspArgLysGlyHisArgLeuAspLeuLysAlaAlaAsp-172 
2 00-GlyGlyLeuGluGlyLysThrIle-207 
215-GlySerLeuLysAspValArgAla-222 
244-GluSerLsuAspLysThrLeuGlu-2 51 

2 92 -GlySerLeuAspLeuGluAsnThrLys - 3 0 0 

3 02-GlyPheAlaAspArgAsnGlyIlePro-310 
3 2 0 - 1 leArgGlnAspGly- 324 

3 43 - LeuSerGlyLy s 1 1 eAspThrG 1 uLysAspI leLeu - 3 5 4 

3 64-GlyAlaGluAspValLeu-3 69 

3 73 -PheLysGlyArgLeuAspGly- 3 79 

401 - Al aArgThr AspGly- 405 

412-AspProAlaAsnGlyGlnArgLysLeuVal-421 

442-LeuPheLysAspArgLeuLeuLysLeuAspIleArgSerArgAlaPheAspProSerArgIleAspPro-4 6 
4 

480-GluLeuAlaLysGluLysPheThrGly-488 
508-IleValTyrGluSerArgHisLeuPro-516 

522-LeuArgLeuGlyArgAsnIleIleLysThrAspGlyGlyPheGlyLysLysGlyAspArgLeuAsn-543 

570-GlyAspLeuAspGlyGlyIleArgThrPheGluThrAspLeuSerGlyAlaAla-587 

594-LysAlaAlaAspIleArgSer-600 

607-GlySerProAspThrSerArgProIleArgAlaAspIleLysGlySerArgLeuSerLeu-626 

634-AspThrAlaAspLeuMetLeu-640 

647-HisArgIleArgThr-651 

657-LeuAspGlyLysProPheLysPheAspLeuAspAla-6 68 
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6 7 0 -GlyGlyl leAsnArgGluLeuThrArgTrpLysGly- 681 
704-AlaGlyAlaGluArgValAla-710 

72 9-SerTrpAspLysLysThrGlyIleSerAlaLysGlyGlyAla-742 

7 8 3 - SerArgGlnSerGly- 7 87 

80 6-ThrArgPheGlnAsnAspArgIle-813 

819-GlyGlyAlaArgPheGlyArgIleAsnAla-82 8 

100 1 -LeuLysPheArgHi sGluGlyThrAlaGluLeu- 1011 

1015-ValGlyMetGluAsnSerGlyProAspValAspIle-1026 

103 1-AspLysTyrArgIleLeuSerArgProAsnArgArgLeuThr- 1044 

1049 -ThrArgLeuArgTyr Ser Pro- 105 5 

1065-IleLysThrAspGln-1069 

1075-GlnLysSerSerMet-1079 

10 81-SerValGlyAspAsp-1085 

10 91-GluValLysLysGluAlaAla-1097 

1109-AspLeuAsnAspGlyIleArg-1115 

1146-ArgValIleLysGlyArgTyrLysAlaTyrGlyGlnAspLeuAspIleThrLys-1163 
1 1 7 9 - 1 leArgAlaGluArgArgLeuSer- 1 186 
12 09-GluProMetSerGluLysAspLysLeu-1217 
1225-AlaGlySerGlySerSerGlyAspAsnAlaAla-1235 
12 48 - 1 leAsnAspArgl leGlyLeu- 12 5 4 

12 59-GlyPheThrSerLysArgSerArgAsnAlaGlnThrGlyGluLeuAsn Pro- 12 7 5 

13 00-SerAlaGluGlnSerVal-13 05 

13 21-IleGlySerArgSerSerGlyGly-132 8 

13 3 5-ArgPheAspArgPheSerGlySerAspLysLysAspSerAlaGlyAsnGlyLysGlyLys-13 54 
286 

AMPHI Regions - AMPHI 
69-GluIleLysAspMetVal-74 
1 0 2 - Pr oAspAsnVa 1 Ly sThr - 1 0 7 
145-ValAlaIleLeuGlyAsp-150 

1 5 7 - LeuAl aGluTyrTyrArgAsnAlaLeuGluAsnTrpGlnGlnProValGlySer- 174 
19 8-ProLeuAlaLysLeuGlyAsnThr-2 05 

2 3 8-ThrGlnArgTyrProGluGlnIleValSerGlyLe\iAlaArgPhe-252 

3 2 6 - AspTyrTyrAsnLeuPheAsnLys - 3 3 3 
3 54-IleSerGlnProArg-3 58 

3 7 5 -ThrThrGlnAsnLeu- 379 
428-ThrAlaSerTrpLysArgGlnLeuLeu-43 6 
455-ThrLeuGlyThrPheLeu-460 
513-GlyAlaSerSerVal-517 

555-LeuSerGlyAlaValPheHisAspMetGlyAspAlaAlaAlaAsn-569 
5 84-ArgTrpPheSerProLeu-589 

Antigenic Index - Jameson-Wolf 
l-MetHisAspThrArgThrMetMet-8 
3 0-AlaAspLeuSerGluAsnLysAla-37 

43-PheLysAsnLysSerProAspThrGluSerValLysLeuLysProLysPheProVal-61 
64-AspThrGlnAspSerGluIleLysAspMetValGluGluHisLeu-7 8 
83-GlnGlnGlnGluGluValLeuAspLysGluGlnThr-94 

97-LeuAlaGluGluAlaProAspAsnValLysThrMetLeuArgSerLysGlyTyrPheSerSerLysValSerL 

euThrGluLysAspGlyAla-127 

1 3 3 - Thr Pr oGlyPr oArgThr Lys 1 1 e- 1 4 0 

151-11 eLeuSerAspGlyAsnLeuAlaGluTyrTyrArgAsnAl aLeuGluAsnTrpGln- 169 

172-ValGlySerAspPheAspGlnAspSerTrpGluAsnSerLysThrSerVal-188 

1 92 - ValThrArgLysAlaTyr Pro- 198 

2 08 - Al aValAsnPr oAspThr Al aThr- 2 1 5 

223-AspSerGlyArgProIleAla-229 
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234-GluIleThrG lyThrG 1 nArgTyr Pr oG luG lnl 1 e - 2 4 5 
252-PheGlnProGlyMetProTyrAspLeu-260 
27 0-LeuGluGlnAsnGlyHisTyrSerGly-278 
283-AlaAspPheAspArgLeuGlnGlyAspArgValProVal-295 

298-SerValThrGluValLysArgHisLysLeuGluThrGlyIleArgLeuAspSerGluTyrGlyLeuGlyGly 
-321 

342-AspMetAspLysTyrGluThr-3 48 
355-SerGlnProArgAsnTyrArgGlyAsnTyrTrp-3 65 

3 68-AsnValSerTyrAsnArgSerThrThrGlnAsnLeuGluLysArgAlaPheSerGlyGly-3 87 

3 90-TyrValArgAspArgAlaGlyIleAspAlaArgLeuGly-402 

4 0 5 - PheLeuAlaGluGlyArgLys IleProGlySerAla- 4 1 6 
4 3 0 - SerTrpLysArgGlnLeu- 43 5 

441-HisProGluAsnGlyHisTyrLeuAspGlyLysIle-452 

468-ThrSerAlaArgAlaGly-473 

47 6-PheThrProGluAsnLysLysLeu-4 83 

496-ValAlaArgAspAsnAlaAspValProSer-505 

509-PheArgSerGlyGlyAlaSerSerValArgGlyTyrGluLeuAspSer-52 4 
53 4 - ValLeuProGluArgAlaLeu- 5 4 0 
562-AspMetGlyAspAla-56 6 

568-AlaAsnPheLysArgMetLysLeuLysHisGlySerGlyLeu-581 
59 8-TyrGlyHisSerAspLysLysIleArg-606 

Hydrophilic Regions - Hopp-Woods 
l-MetHisAspThrArgThrMetMet-8 
3 0-AlaAspLeuSerGluAsnLysAla-37 

44-LysAsnLysSerProAspThrGluSerValLysLeuLysProLysPhe-59 

64-AspThrGlnAspSerGluIleLysAspMetValGluGluHisLeu-7 8 

84-GlnGlnGluGluValLeuAspLysGluGlnThr-94 

97-LeuAlaGluGluAlaProAspAsnValLysThrMetLeuArgSer-lll 

119-ValSerLeuThrGluLysAspGlyAla-127 

1 3 4 - Pr oG ly ProAr gThr Lys 1 1 e - 1 4 0 

174-SerAspPheAspGlnAspSerTrpGluAsnSerLysThr-186 
192-ValThrArgLysAlaTyrPro-198 
2 09-ValAsnProAspThrAlaThr-215 
23 9-GlnArgTyrProGlu-243 

2 83-AlaAspPheAspArgLeuGlnGlyAspArgValProVal-2 95 

2 98-SerValThrGluValLysArgHisLysLeuGluThrGlyIleArgLeuAspSerGluTyr-317 

3 42 -AspMetAspLysTyrGluThr- 3 48 

3 73 -ArgSerThrThrGlnAsnLeuGluLysArgAlaPhe- 3 84 

3 91 -ValArgAspArgAla3 9 5GlyI leAspAlaArgLeuGly-4 02 
405-PheLeuAlaGluGlyArgLysIlePro-413 
478-ProGluAsnLysLysLeu-483 

4 96 - ValAlaArgAspAsnAlaAspVal - 50 3 
518 -ArgGlyTyrGluLeuAspSer- 524 
534-ValLeuProGluArgAlaLeu-540 
562-AspMetGlyAspAla-566 
568-AlaAsnPheLysArgMetLysLeuLysHis-577 
600-HisSerAspLysLysIleArg-606 

287 

AMPHI Regions - AMPHI 

2 9-LysSerAlaAspThrLeuSerLysProAlaAla-39 
68-GlySerGlnAspMet-72 

131-AlaThrAspAlaGlyGluSerSerGlnProAlaAsnGlnProAspMetAlaAsnAlaAlaAspGlyMet-15 
3 

1 64 -AsnAlaGlyAsnThrAlaAlaGlnGlyAlaAsnGlnAlaGly- 17 7 
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246- PheG luLysLeuSer AspAl aAspLy s 1 1 eSerAsnTyrLy s -259 
291-ProThrSerPheAlaArgPheArgArgSerAlaArg-3 02 
410-LysSerValAspGlyIleIleAspSer-418 
437-GlyPheLysGlyThrTrpThr-443 
450-ValSerGlyLysPheTyr-455 

Antigenic Index - Jameson-Wolf 

18-CysGlyGlyGlyGlyGlyGlySerProAspValLysSerAlaAspThrLeuSerLysProAla-3 8 

42-ValSerGluLysGluThrGl\aAlaLysGluAspAlaProGlnAlaGlySerGlnGlyGlnGlyAlaProSGrA 

laGlnGlySerGlnAspMet-72 

74-AlaValSerGluGluAsnThrGlyAsnGlyGlyAlaValThrAlaAspAsnProLysAsnGluAspGluValA 
laGlnAsnAspMetProGlnAsnAlaAlaGlyThrAspSerSerThrProAsnHisThrProAspProAsnMet-1 
22 

126- AsnMetGluAsnGlnAlaThrAspAlaGlyGluSerSerGlnProAlaAsnGlnProAspMetAlaAsnAla 
AlaAspGlyMetGlnGlyAspAspProSerAlaGlyGlyGlnAsnAlaGlyAsnThrAlaAlaGlnGlyAlaAsnG 
InAlaGlyAsriAsnGlnAlaAlaGlySerSerAspProIleProAlaSerAsnProAlaProAlaAsnGlyGlySe 
rAsnPheGlyArgValAspLeuAlaAsn-2 09 

214-AspGlyProSerGlnAsn-219 

223-ThrHisCysLysGlyAspSerCysSerGlyAsnAsnPheLeuAspGluGluValGlnLeuLysSerGluPhe 
GluLysLeuSerAspAlaAspLysIleSerAsnTyrLysLysAspGlyLysAsnAspLysPhe-2 67 
287-TyrLysProLysProThrSerPheAlaArgPheArgArgSerAlaArgSerArgArgSerLeuProAla-3 0 
9 

321- ThrLeuIleValAspGlyGluAla-3 28 
340-AlaProGluGlyAsnTyrArgTyrLeu-3 48 
351 -GlyAlaGluLysLeuPr oGlyGlySerTyr- 360 
364 - ValGlnG lyG lu Pr oA 1 aLysGlyGluMet- 373 

3 88-HisThrGluAsnGlyArgProTyrProThrArgGlyArgPheAlaAla-403 

405-ValAspPheGlySerLysSerValAspGlyIleIleAspSerGlyAspAspLeuHisMetGlyThrGlnLys 
PheLysAlaAlaIleAspGlyAsnGlyPheLysGlyThrTrpThrGluAsnGlySerGlyAspValSerGly-452 
454-PheTyrGlyProAlaGlyGluGluValAlaGlyLysTyrSerTyrArgProThrAspAlaGluLysGlyGly 
Phe-478 

482-AlaGlyLysLysGluGlnAsp-48 8 
Hydrophilic Regions - Hopp-Woods 

22-GlyGlyGlySerProAspValLysSerAlaAspThrLeuSerLysProAla-3 8 

42-ValSerGluLysGluThrGluAlaLysGluAspAlaProGln-55 

57-GlySerGlnGlyGlnGly-62 

67-GlnGlySerGlnAsp-71 

74-AlaValSerGluGluAsnThrGly-81 

86-ValThrAlaAspAsnProLysAsnGluAspGluValAlaGlnAsnAspMetProGln-104 
107-AlaGlyThrAspSerSerThr-113 

127- MetGluAsnGlnAlaThrAspAlaGlyGluSerSerGlnProAlaAsnGlnProAspMetAlaAsnAlaAla 
AspGlyMetGlnGlyAspAspProSerAlaGly-161 
182-AlaGlySerSerAspProIlePro-189 

22 5-CysLysGlyAspSerCysSer-2 31 

23 5-PheLeuAspGluGluValGlnLeuLysSerGluPheGluLysLeuSerAspAlaAspLysIleSerAsnTyr 
LysLysAspGlyLysAsnAspLysPhe- 2 6 7 

295-AlaArgPheArgArgSerAlaArgSerArgArgSerLeuPro-3 08 

322- LeuIleValAspGlyGluAla-328 
351-GlyAlaGluLysLeuPro-3 56 
364-ValGlnGlyGluProAlaLysGlyGluMet-373 
390-GluAsnGlyArgProTyrProThrArgGlyArgPheAlaAla-403 
405-ValAspPheGlySerLysSerValAspGlyIleIleAspSerGlyAspAspLeuHis-423 
427-GlnLysPheLysAlaAlaIleAsp-434 
446-GlySerGlyAspValSerGly-452 
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458-AlaGlyGluGluValAlaGly-4 64 
466-TyrSerTyrArgProThrAspAlaGluLysGlyGly-477 
482-AlaGlyLysLysGluGlnAsp-48 8 
288 

AMPHI Regions - AMPHI 
7-ValSerArgValLeu-ll 
54-IleValThrLysCysAla-59 

61- ArgProTyrArgThrPheSerProLeuProVal-71 
97-HisSerThrLeuArg-101 

15 O-AlaLeuPheGlnAlaGlyPheAsp- 157 

Antigenic Index - Jameson-Wolf 

2-HisThrGlyGlnAla-6 

28-AsnLeuProGluArgSerAlaGlySer-3 6 

5 8 -CysAlaValArgProTyrArgThr PheSerPro- 68 

72-LeuProLysGlnProSerAla-78 

89-LeuProArgProAlaValAsriArgHisSerThrLeuArgSerProAspPheProProArgMet-109 
113-IleArgGlyAspCysLeuPro-119 

12 6-IleIleThrArgAsnThrLysMetProSerGluThrValGlnValSerAspGlyIleGlnProLys-147 
1 5 5 -GlyPheAspGluAlaVal - 1 6 0 

Hydrophilic Regions - Hopp-Woods 

2 8-AsnLeuProGluArgSerAla-34 

58-CysAlaValArgPro-62 

9 8-SerThrLeuArgSerProAspPheProPro-107 

113-11 eAr gGlyAspCys - 1 1 7 

126-IleIleThrArgAsnThrLysMetProSerGluThrValGlnVal-140 

155-GlyPheAspGluAlaVal-16 0 

292 

AMPHI Regions - AMPHI 

7-LysIleLeuThrProPheThrValLeuProLeu-17 
40-GlyLysSerValAla-44 

62- ValLeuSerValSerGlu-67 
69-ProValLysGlyIleTyrGlu-75 
110 -GluArgAlaAlaAspLeu- 1 1 5 
124-ProLeuAspLysAlaIleLysGluValArgGly-134 
150-PheCysLysArgLeuGluHisGluPheGluLysMetThrAspValThr-165 
1 9 5 - Ly s Al aTrpThr AspTrpMe t Ar g- 202 

212-11 eCy sAspAsnPr oVal - 2 1 7 

Antigenic Index - Jameson-Wolf 
1 -MetLysThrLysLeu- 5 

23-ThrProValSerAsnAlaAsnAlaGluProAlaValLysAlaGluSerAlaGlyLysSerVal-43 

47-LeuLysAlaArgLeuGluLysThrTyrSerAlaGlnAspLeuLys-61 

66-SerGluThrProValLysGlyIle-73 

8 5 -TyrThrAspAlaGluGlyGlyTyr- 9 2 

9 9-IleAsnIleAspThrArgLysAsnLeuThrGluGluArgAlaAlaAspLeuAsnLys-117 
1 2 4 - ProLeuAspLysAlal leLysGluValArgGlyAsnGlyLysLeuLysVal - 140 
142-ValPheSerAspProAspCysProPhe-150 
152-LysArgLeuGluHisGluPheGluLysMetThrAsp-163 
177-HisProAspAlaAlaArgLysAla-184 
189-CysGlnProAspArgAlaLysAla-19 6 

2 00-TrpMetArgLysGlyLysPheProVal-208 

210-GlySerIleCysAspAsnProValAlaGluThrThrSerLeuGlyGlu-225 
2 37-PheProAsnGlyArgSerGlnSerGlyTyrSerPro-24 8 
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250-ProGlnLeuGluGluIleIleArgLysAsnGln-260 

Hydrophilic Regions - Hopp-Woods 
l-MetLysThrLysLeu-5 

28-AlaAsnAlaGluProAlaValLysAlaGluSerAlaGlyLysSerVal-43 
47-LeuLysAlaArgLeuGluLysThrTyrSer-56 

99-11 eAsnl leAspThrArgLysAsnLeuThrGluGluArgAlaAlaAspLeuAsnLys -117 
12 4-ProLeuAspLysAlaIleLysGluValArgGlyAsnGlyLysLeuLys-13 9 
144-SerAspProAspCysProPhe-150 

152-LysArgLeuGluHisGluPheGluLysMetThrAsp-163 
17 9 - AspAl aAl aArgLysAl a - 1 8 4 

19 0-GlnProAspArgAlaLysAla-19 6 
200-TrpMetArgLysGlyLysPhe-206 
240-GlyArgSerGlnSer-244 

2 5 0 - ProGlnLeuGluGluI 1 el leArgLysAsnGln-2 6 0 
294 

AMPHI Regions - AMPHI 

27-ArgPheProAlaAlaPheArgArgTyrSerAla-37 
45-LysProAlaAspThr-49 

51-TrpHisArgValArgArgPheLysSerAsnArgArgMetArgGlyGlyLysProLeuLysLysProTyrArg- 
74 

84-ArgAlaTrpThrAlaLeuSerHisAsnIleAlaGluArgAlaArgGluSerProArgArgCysGlyLysArgT 

yrAlaAspIleGlyGly-113 

132-TyrAlaValAlaHisIleValHisLeu-140 

165 - Val Ser Ar gG luAl aAr gAr gGluVa 1-173 

17 6-AlaMetSerTyrArg-180 

20 6-SerIleLeuGlyGluProPheAlaThrSerPheGly-217 
22 7-AlaPheSerValLeuAlaHisPhe-234 
247-ThrValGlyTrpSerLysTyrIleHisAlaVal-257 

Antigenic Index - Jameson-Wolf 
20-ValValArgThrSerSerAsnArgPhe-28 
32-PheArgArgTyrSerAlaPhe-3 8 

43-PheProLysProAlaAspThrProTrpHisArgValArgArgPheLysSerAsnArgArgMetArgGlyGlyL 
ysProLeuLysLysProTyrArgProArgGlyGlyGlyCysArgCysArgArgAla-85 

93-IleAlaGluArgAlaArgGluSerProArgArgCysGlyLysArgTyrAlaAspIleGlyGlyAspSerAspT 
hrIleArgIleArgValPheArgLeuGluHisArgMet-12 9 

161-HisThrGlyArgValSerArgGluAlaArgArgGluValGluLysAlaMetSer-178 
240-LysMetAlaArgSer-244 

Hydrophilic Regions - Hopp-Woods 
20-ValValArgThrSerSerAsnArg-27 

50-ProTrpHisArgValArgArgPheLysSerAsnArgArgMetArgGlyGlyLysProLeuLysLysProTyrA 
rgProArgGlyGlyGlyCysArgCysArgArgAla-85 

93-IleAlaGluArgAlaArgGluSerProArgArgCysGlyLysArgTyrAlaAspIleGlyGlyAspSerAspT 
hrIleArg-119 

121 - ArgVa 1 PheAr gLeuGluHi sArgMet - 129 

164-ArgValSerArgGluAlaArgArgGluValGluLysAlaMetSer-17 8 
295 

AMPHI Regions - AMPHI 

7 9 - PheArgGlnProArgArgI le- 8 5 

Hl-ValGlnArgPhePheArgGlnPro-118 

163-ValIleArgLysIleAlaAlaLeu-170 

189-HisGlnGlnArgArgIleGlyLysThr-197 

240-11 eCysArgGlyThr S erGly- 246 
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263-TyrIleIleLysProLeuGluHis-270 

Antigenic Index - Jameson-Wolf 

4- MetAlaArgHisAspAspGlnGlnArg-12 
18-LeuProArgArgGlnGln-23 

3 6-AlaAlaAlaHisGlyAsnArgProAlaSerAspAlaPhePheLysLeuProArgGlriArgPheHisLeu-58 

73-HisGlyCysArgAlaGlnPheArgGlnProArgArgIleArgLeu-87 

89-LeuArgGlnThrProArgGlnArgSerGlyGlyArgThrAspGlnAlaAla-105 

115-PheArgGlnProArgIleArgGlnLysGlnArgHisThrArgAlaProAla-131 

13 6 -ValGlyPr oAspPheGly- 141 

144-GlnAsnAlaGluHisArgAla-150 

171-ArgIleGlyLysGlnAsnLeuArgGlyPheProProArgArgGlyHisLeuArgHisGlnGlnArgArgIle 
GlyLysThrProProGlnLeuAla-2 02 

207-GlyGlyThrArgPheSerAspArgAsnGlyValTyrProAsnArgAlaGlyAsnGlyIleArgIleArgLeu 
-230 

23 9-ProIleCysArgGlyThrSerGly-246 
253-ProTyrProTyrArgArgLysGlnProGlnTyr-263 
273-IleSerCysLysThrAsnAla-27 9 

2 87-PheArgGlnArgAsnGlnIleSer-2 94 

Hydrophilic Regions - Hopp-Woods 

5- AlaArgHisAspAspGlnGlnArg-12 
18-LeuProArgArgGlnGln-2 3 

3 6-AlaAlaAlaHisGlyAsnArgProAlaSer-45 

77- AlaGlnPheArgGlnProArgArgIleArgLeu-87 
91-GlnThrProArgGlnArgSerGlyGlyArgThrAspGlnAlaAla-105 
118-ProArgIleArgGlnLysGlnArgHisThrArg-128 
146-AlaGluHisArgAla-150 
171-ArgIleGlyLysGlnAsnLeu-177 

180-PheProProArgArgGlyHisLeuArgHisGlnGlnArgArgIleGlyLysThrProPro-199 

2 1 O-ArgPheSerAspArgAsnGly- 216 

22 6-IleArgIleArgLeu-23 0 

2 3 9 - Pro I leCysArgGlyThr- 244 

2 5 5- ProTyrArgArgLysGlnPro - 2 6 1 

2 8 7 - PheAr gGlnArgAsnG lnl 1 e - 2 9 3 
297 

AMP HI Regions - AMPHI 

3 5 -ArgThrGluArgVal - 3 9 

69-GlnProGlyAspSerLeuAlaAspValLeuAla-79 

86-AspGluIleAlaArgIleThrGluLysTyr-95 

157-LeuProThrLeuArg-161 

199 -LeuLysGluGlyAspAla- 204 

272-LeuValTyrThrArgIleSerSer-279 

33 3-HisAlaAsnGlyValGluThrLeuTyrAlaHisLeuSerAlaPheSer-3 48 

Antigenic Index - Jameson-Wolf 
8-AlaLysHisArgLysTyrAla-14 

32-SerThrGluArgThrGluArgValArgProGlnArgValGluGlnAsnLeuProProLeuSerTrpGlyGlyS 
erGly-57 

67-AlaValGlnProGlyAspSerLeuAla-7 5 

78- LeuAlaArgSerGlyMetAlaArgAspGluIleAlaArgIleThrGluLysTyrGlyGlyGluAlaAspLeuA 
rgHisLeuArgAlaAspGlnSerVal-110 

1 1 5-GlyGlyAspGlyGlyAlaArgGluVal- 123 

127-ThrAspGluAspGlyGluArgAsnLeuValAlaLeuGluLysLysGlyGlyIleTrpArgArgSerAlaSer 
GluAlaAspMetLysVal-156 
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167-ThrSerAlaArgGlySerLeuAlaArgAlaGluValProValGluIleArgGluSerLeuSer-187 

194-PheSerLeuAspGlyLeuLysGluGlyAspAlaVal-205 

22 8-GluValValLysGlyGlyThrArgHis-236 

240-TyrTyrArgSerAspLysGluGlyGlyGlyGlyGlyAsnTyrTyrAspGluAspGlyLysValLeuGlnGlu 

LysGlyGlyPheAsn- 268 

27 6-ArgIleSerSerProPheGlyTyr-2 83 

295-HisThrGlyIleAspTyrAla-3 01 

303-ProGlnGlyThrProValArgAlaSerAlaAspGly-314 

3 1 8 - PheLy sG lyArgLysG lyG lyTyrGly- 326 
33 3-HisAlaAsnGlyValGlu-33 8 

3 50-AlaGluGlyAsnValArgGlyGlyGlu-3 58 

3 65 - SerThrGlyArgSerThrGlyProHisLeu- 37 4 

37 6-TyrGluAlaArgIleAsnGlyGlnProValAsn-3 86 

3 9 3 - ProThr Pr oGluLeuThrGlnAlaAspLysAlaAla- 4 04 

408-GlnLysGlnLysAlaAspAlaLeu-415 

42 6-ValSerGlnSerAsp-43 0 

Hydrophilic Regions - Hopp-Woods 
8-AlaLysHisArgLysTyrAla-14 

32-SerThrGluArgThrGluArgValArgProGlnArgValGluGlnAsn-47 
68-ValGlnProGlyAspSerLeuAla-75 

82-GlyMetAlaArgAspGluIleAlaArgIleThrGluLysTyrGlyGlyGluAlaAspLeuArgHisLeuArgA 
laAspGln-10 8 

117 -AspGlyGlyAlaArgGlu- 122 

127-ThrAspGluAspGlyGluArgAsnLeuValAlaLeuGluLysLysGlyGlyIleTrpArgArgSerAlaSer 
GluAlaAspMetLysVal-156 

167-ThrSerAlaArgGlySerLeuAlaArgAlaGluValProValGluIleArgGluSerLeu-186 
194-PheSerLeuAspGlyLeuLysGluGlyAspAlaVal-205 
22 8-GluValValLysGlyGlyThrArg-235 
242-ArgSerAspLysGluGlyGlyGly-2 49 

253-TyrTyrAspGluAspGlyLysValLeuGlnGluLysGlyGlyPhe-2 67 
3 06-ThrProValArgAlaSerAla-312 

3 1 9 - LysGlyArgLysGlyGlyTyr-32 5 

3 50-AlaGluGlyAsnValArgGlyGlyGlu-358 

3 6 6-ThrGlyArgSerThrGly- 371 

37 8-AlaArgIleAsnGly-3 82 

3 9 6-GluLeuThrGlnAlaAspLysAlaAla-404 

408-GlnLysGlnLysAlaAspAlaLeu-415 

298 

AMPHI Regions - AMPHI 

6-SerLeuPheSerSerIle-ll 

13-MetSerAlaLeuIleAla-18 

2 6 - 1 leAsnAlaTyrTrpGlnGln- 3 2 
42-ProLeuAlaAlaTyr-46 
62-LeuSerAspGlyIleLysAlaPhe-69 
82-GlySerAlaAspMetProSerGlu-89 

12 6-LeuMetGlnGlyValAla-131 

13 4-ValGlnLysSerLeuLys-13 9 

157-SerTyrProSerPhePheAspTrpProLysThrIleGluGluThrLeuGlnLysHisProGluIleSer-17 
9 

18 8-AsnAspProTrpAspPhe-193 

208-AlaGlnGluTyrLeuLysArgValAspArgIleLeuGlu-220 
245-GlnMetArgTyrLeuAspLysLeuLeuSerGluHisLeu-257 
27 6-ArgTyrThrAspSer-2 80 

3 08-AlaLysIleMetGluLys-313 
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Antigenic Index - Jameson-Wolf 
22-SerGlnAsnProIleAsnAlaTyr-29 
34-TyrHisArgAsnSerProLeuGluPro-42 

47- GlyTrpTrpArgSerGlyAlaAlaLeuGlnGlu-57 

70- LeuSerGlyGluThrProProThrAlaGlnAspGlyGlySerAlaAspMetProSGrGluAlaAlaAla-92 
94-GluAlaValProGlnThrGlyGluThrGluTrpLysGlnAspThrGluAlaAlaAlaValArgSerGlyAspL 
ysValPhe-120 

13 6-LysSerLeuLysGlnGlnTyrGlyIleGluSerValAsnLeuSerLysGlnSerThrGly-155 

162-PheAspTrpProLysThrIleGluGluThrLeuGlnLysHisProGlu-17 7 

18 6-GlyProAsnAspProTrpAspPheProVal - 1 9 5 

203-AlaSerAspGluTrpAla-208 

211-TyrLeuLysArgValAspArgIleLeuGlu-220 

23 6-TyrMetLysLysAlaLysLeuAspGlyGlnMetArgTyrLeuAsp-2 50 

252-LeuLeuSerGluHisLeuLysGly-2 59 

27 0-LeuSerGlyGlyLysAspArgTyrThrAspSerValAsnValAsnGlyLysProValArgTyrArgSerLys 
AspGlyIle-296 

318- ProSerThrGlnProSerSerThrGlnPro-327 
Hydrophilic Regions - Hopp-Woods 

73-GluThrProProThrAlaGlnAspGlyGlySerAlaAspMetProSerGluAlaAlaAla-92 

94-GluAlaValProGlnThrGlyGluThrGluTrpLysGlnAspThrGluAlaAlaAlaValArgSerGlyAsp- 

117 

148-AsnLeuSerLysGlnSerThr-154 

166-LysThrIleGluGluThrLeuGlnLysHisProGlu-177 

2 1 1 - Tyr LeuLy s ArgVa 1 AspArg 1 1 eLeuGlu- 2 2 0 

23 6-TyrMetLysLysAlaLysLeuAspGlyGlnMetArgTyrLeuAsp-2 50 

252-LeuLeuSerGluHisLeuLysGly-259 

2 7 1 - S e r G lyG lyLy s As pAr gTy r Thr Asp- 279 

281-ValAsnValAsnGlyLysProValArgTyrArgSerLysAspGlyIle-296 

319- SerThrGlnProSerSerThrGlnPro-327 
299 

AMPHI Regions - AMPHI 

54-AlaSerProTrpMetLysLysLeuGlnSerValAlaGlnGlySer-68 

7 1 - Thr PheArgI 1 eLeuGlnl 1 eGly-7 8 

8 5 -AspPhePheThrAspSerLeuArgLysArgLeuGlnLysThrTrpGly- 100 
23 8-GlnLeuThrGlnTrpSerLysTrp-245 
247-AlaAspArgMetAsnAspLeuAlaGlnThr-256 

2 81-GluGlnLysTrpLeuAspThrValArgGlnIleArgAspSerLeu-295 

3 07-GluSerLeuLysAsnThrLeu-313 

322-ArgLeuThrGluValGlnGlnMetGlnArgArgValAlaArgGln-3 3 6 
344-TrpGlnAsnAlaMetGly-349 

374-GlyTyrArgArgAlaAlaGluMetLeuAlaAspSerLeuGluGluLeuValArgSerAlaAlaIleArg-39 
6 

Antigenic Index - Jameson-Wolf 
l-MetAsnProLysHis-5 

3 5-ProSerAlaProTyrThrAspThrAsnGlyLeu-45 

48- AspTyrGlyAsnAlaSerAlaSerProTrpMetLysLysLeuGln-62 
65-AlaGlnGlySerGlyGluThr-71 

7 8-GlyAspSerHisThrAlaGlyAspPhePheThrAspSerLeuArgLysArgLeuGlnLysThrTrpGlyAspG 
lyGly-103 

110-AlaAsnValLysGlyGlnArg-116 

121-ArgHisAsnGlyAsnTrpGlnSerLeuThrSerArgAsnAsnThrGlyAspPheProLeu-140 
157-AlaSerAspGlyIleAlaSerLysGlnArgVal-167 
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184-GlyAsnThrValSerAlaAsnGlyGlyGly-193 
221-GluAsnProAlaGlyGly-22 6 

241-GlnTrpSerLysTrpArgAlaAspArgMetAsnAspLeuAlaGlnThrGlyAla-2 58 
266-GlyThrAsnGluAlaPheAsnAsnAsnIleAspIleAlaAspThrGluGlnLysTrp-2 84 
286-AspThrValArgGlnIleArgAspSerLeuPro-296 
3 0 5-AlaProGluSerLeuLysAsnThr-3 12 

319-ArgProValArgLeuThrGluValGlnGlnMetGlnArgArgValAlaArgGlnGlyGlnThr-33 9 
3 61~GlyTrpAlaAlaLysAspGlyVal-3 68 

37 0-PheSerAlaLysGlyTyrArgArgAlaAlaGluMetLeuAlaAspSerLeuGluGluLeuValArg-3 91 
393-AlaAlaIleArgGln-3 97 

Hydrophilic Regions - Hopp-Woods 
67-GlySerGlyGluThr-71 

9 0 - SerLeuArgLysArgLeuGlnLysThrTrpGly- 10 0 

112-ValLysGlyGlnArg-116 

13 0-ThrSerArgAsnAsnThrGly-13 6 

159-AspGlyIleAlaSerLysGlnArgVal-167 

245-TrpArgAlaAspArgMetAsnAsp-2 52 

27 6 -Aspl 1 eAlaAspThrGluGlnLysTrp-2 84 

2 88-ValArgGlnIleArgAspSerLeuPro-296 
3 1 9-ArgProValArgLeuThrGlu-3 2 5 
327-GlnGlnMetGlnArgArgValAlaArgGlnGly-337 

3 6 3 - Al aAl aLysAspGly Va 1-368 

373-LysGlylyrArgArgAlaAlaGluMetLeuAlaAspSerLeuGluGluLeuValArg-391 
393-AlaAlaIleArgGln-3 97 

302-2 

AMPHI Regions - AMPHI 

2 0-AspGlyArgPheLeuArgThrValGluTrpLeuGlyAsnMetLeuProHisPro-37 

85-LeuAsnAlaAspGlyPheIleLysIleLeuThrHisThrValLysAsnPheThrGlyPheAlaProLeuGlyT 

hrValLeuValSerLeu-114 

127-SerAlaLeuMetArg-131 

17 6-GlyArgHisProLeuAlaGlyLeuAlaAlaAlaPheAlaGlyValSerGly-192 
2 01-GlyThrIleAspProLeuLeuAlaGlyIleThrGlnGlnAla-214 
23 9-ValIleAlaLeuIleGly-244 
271-ArgHisSerAsnGluIle-27 6 

2 94-LeuSerAlaLeuLeuAlaTrp-300 

3 08- IleLeuArgHis ProGluThrGly- 315 

3 41-TyrGlyArgValThrArgSerLeuArgGlyGluGlnGluValValAsnAlaMetAlaGluSerMetSer-36 
3 

3 78-PheValAlaPhePheAsnTrpThrAsnIleGlyGlnTyrIle-3 91 

448-AlaProGluValIleGlnAlaAlaTyrArgIleGlyAspSerValThrAsnIleIleThrProMetMetSer 

Tyr PheGlyLeuI leMetAla- 478 

505-IleAlaTrpIleAlaLeuPheCysIle-513 

Antigenic Index - Jameson-Wolf 

8-LysGluLysGlnMetSerGlnThrAspThrGlnArgAspGlyArgPhe-23 

61-SerValProAspProArgProValGlyAlaLysGlyArgAlaAspAspGlyLeu-7 8 

119-IleAlaGluLysSerGly-12 4 

134-LeuThrLysSerProArgLysLeuThr-142 

1 52 -LeuSerAsnThrAlaSerGlu- 158 

175-LeuGlyArgHisProLeu-180 

250-LysIleValGluProGlnLeuGlyProTyrGlnSerAspLeuSerGlnGluGluLysAspIleArgHisSer 
AsnGluIleThrProLeuGluTyrLys-2 82 

3 04-ProAlaAspGlyIleLeuArgHisProGluThrGlyLeuValSer-318 
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343-ArgValThrArgSerLeuArgGlyGluGlnGluVal-354 

402-ValGlyLeuGlyGly-406 

4 8 2 - Ly sTyrLys Ly sAspAl aGlyVa 1-489 

Hydrophilic Regions - Hopp-Woods 

8-LysGluLysGlnMetSerGlnThrAspThrGlnArgAspGlyArgPhe-23 
63-ProAspProArgProValGlyAlaLysGlyArgAlaAspAsp-76 
119-IleAlaGluLysSerGly-12 4 
13 6-LysSerProArgLysLeu-141 

263-LeuSerGlnGluGluLysAspIleArgHisSerAsnGlu-27 5 
3 07-GlyIleLeuArgHisProGlu-313 
343-ArgValThrArgSerLeuArgGlyGluGlnGluVal-3 54 
482-LysTyrLysLysAspAlaGly-488 
305-2 

AMPHI Regions - AMPHI 

10-LeuMetMetGlyLeuValGluGlyPhGThrGluPheLeuPro-23 
33-PheGlyAsnLeuIleGly-3 8 
66-PheSerAsnValLeuHis-71 
93-AlaAlaValMetGly-97 

99-LeuPheGlyLysGlnIleLysGluTyrLeuPhe-109 

141-AspValAspAlaLeuArgProrleAspAla-150 

155-ValAlaGlnValPheAla-160 

2 02 -AlaTyrAspValLeuLysHisTyrArgPhePheThrLeuHi s -2 1 5 

222-IleGlyPheIleAlaAlaPheValSer-230 

23 5-ValLysAlaLeuLeuArg-2 4 0 

Antigenic Index - Jameson-Wolf 
41-SerAsnHisLysValPhe-4 69 
61-GluTyrArgGlnArgPheSerAsn-68 
72-GlyLeuGlyLysAspArgLysAlaAsn-80 

12 8-ValGluLysArgGlnSerArgAlaGluProLysIleAlaAsp-141 
143-AspAlaLeuArgProIleAsp-149 
163-ProGlyThrSerArgSerGlySer-170 
180-11 eGluArgLy sThr Al aThr - 1 8 6 

241- PheValSerLysLysAsnTyr-247 

Hydrophilic Regions - Hopp-Woods 

6 2 - Tyr Ar gG lnArgPhe-66 

7 3 -LeuGlyLysAspArgLysAlaAsn- 8 0 

12 8-ValGluLysArgGlnSerArgAlaGluProLysIleAlaAsp-141 
143-AspAlaLeuArgProIleAsp-149 
165-ThrSerArgSerGlySer-170 
180-IleGluArgLysThrAlaThr-186 

242- ValSerLysLysAsn-246 
308-1 

AMPHI Regions - AMPHI 

6 - PheTyrArgI 1 eLeuGlyValAla- 13 

1 5 -AsnLeuTyr ProArgLeu- 2 0 

27-ThrIleIleAlaGlyLeu-32 

6 4 -AlaLeuGluLeuLeuArgAlaGln-7 1 

83-AlaGluMetAlaArgAlaSerGlu-90 

101-LeuAlaAspPheValHisProIleGlyAsnIleGlyAlaCys-114 
131-SerMetArgThrLeuAlaSerValAlaHisGlyPheGlyAsp-144 
172-LeuAlaHisLeuAspAsnMetLysArgValThrGlu-183 
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Antigenic Index - Jameson-Wolf 
16-LeuTyrProArgLeuSerAspPheCys-24 

39-TrpGluArgArgMetMetVal-45 
68-LeuArgAlaGlnAspValGluThr-75 

80- SerLysGlyAlaGluMetAlaArgAlaSerGluThrAlaTyrAlaArgAspGluVal-98 
118-GlyThrPheLysThrAspGlyMet-12 5 
141-GlyPheGlyAspAsnLeuLeu-147 

149 -ArgAl aAl aAspVa 1 Va lLeuLy sGluArgArgArgLeu- 161 
166 -ArgGluThr ProLeu- 1 7 0 
176-AspAsnMetLysArgValThrGluMetGly-185 
195-MetTyrArgLysProGlnThrAlaAspAspIleVal-2 06 
2 19 -I leAspThr ProAspSerAlaGlu-2 2 6 

Hydrophilic Regions - Hopp-Woods 
3 9 - TrpG luAr gAr gMe tMe tVa 1-45 
68-LeuArgAlaGlnAspValGluThr-75 

81- LysGlyAlaGluMetAlaArgAlaSerGlu-90 
9 2 - A 1 aTyr Al aArgAspGl uVa 1-98 

1 2 0 - PheLy sThr AspGly- 124 

149-ArgAlaAlaAspValValLeuLysGluArgArgArgLeu-161 

17 6-AspAsnMetLysArgValThrGlu-183 

19 5 -Me tTyrArgLys ProGlnThrAlaAspAspI leVal - 206 

22 0-AspThrProAspSerAlaGlu-22 6 

311-1 

AMPHI Regions - AMPHI 

7-SerHisTrpArgValLeuAlaGluLeuAlaAspGlyLeuProGlnHisValSerGlnLeuAlaArgMetAlaAs 
p-31 

37-LeuAsnGlyPheTrpGlnGlnMetProAlaHisIleArgGlyLeuLeuArg-53 

55-HisAspGlyTyrTrpArgLeuValArgProLeuAlaValPheAspAlaGluGlyLeuArgGluLeuGly-77 

124-ArgGlnGlyArgLysTrpSerHisArgLeu-133 

165-ArgAlaLeuSerArg-169 

219-ValGluAsnAlaAlaSerValGlnSerLeuPheGln-23 0 
291-PheGluGlyThrValLysGlyValAspGlyGlnGlyVal-303 
3 62-ThrValGlySerAlaProTyrArgAspLeuSerProLeu-374 
3 91-CysAlaValCysGlyGluPheLysLys-399 

42 6-TyrArgHisProGluGluHisGlySerAspArgTrpPheAsnAlaLeuGlySer-443 
493 -AsnLeuAsnArgH isAla-498 
511-AlaValAlaSerGlyMetMetAspAlaValCys-521 
550-AlaAlaLysValAlaGluAlaLeuProPro-559 
576-TyrGlyLeuLeuAsnMet-581 

Antigenic Index - Jameson-Wolf 

2 8-ArgMetAlaAspMetLysProGlnGln-3 6 

50-GlyLeuLeuArgGlnHisAspGlyTyr-58 

71-GluGlyLeuArgGluLeuGlyGluArgSerGlyPhe-82 

86-LeuLysHisGluCysAlaSerSerAsnAspGluIleLeuGlu-99 

102-ArgIleAlaProAspLysAlaHisLys-llO 

116-HisLeuGlnSerLysGlyArgGlyArgGlnGlyArgLysTrpSerHisArgLeuGlyGlu-135 

145-PheAspArgProGlnTyrGluLeuGlySer-154 

1 62 -Al aCysArgArgAlaLeuSer- 168 

182-LeuValValGlyArgAspLysLeuGly-190 

1 9 6 -ThrValArgThrGlyGlyLysThrVal -2 04 

215-LeuProLysGluValGluAsn-221 

2 31-ThrAlaSerArgArgGlyAsnAlaAsp-239 
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258-TyrAlaArgAspGlyPheAla-264 
272-AlaAlaAsnArgAspHisGlyLys-279 
284 - LeuAr gAspG lyG luThrValPhe - 2 9 1 
293-GlyThrValLysGlyValAspGlyGlnGly-302 

307-GluThrAlaGluGlyLysGlnThrValValSerGlyGluIleSerLeuArgSerAspAspArgProValSer 

ValProLysArgArgAspSerGluArg- 33 9 

3 4 4-AspGlyGlyAsnSer ArgLeu- 350 

3 64-GlySerAlaProTyrArgAspLeuSerProLeuGly-375 

3 7 8-TrpAlaGluLysAlaAspGlyAsnValArgIle-3 88 
385-GlyGluPheLysLysAlaGlnValGln-403 
405-GlnLeuAlaArgLysIleGlu-411 

424-AsnHisTyrArgHisProGluGluHisGlySerAspArgTrp-43 7 
440-AlaLeuGlySerArgArgPheSerArgAsnAla-450 

4 6 4 - AlaLeuThrAspAspGlyHi sTyrLeuGly-47 3 
483-MetLysGluSerLeuAla-48 8 

492-AlaAsnLeuAsnArgHisAlaGlyLysArgTyrPro-503 

52 9-GlyArgLeuLysGluLysThrGlyAlaGlyLysProVal-541 

547-GlyGlyGlyAlaAlaLysValAlaGlu-555 

5 6 5 -As nThrVa 1 Ar gVa lAlaAsp-571 
584-AlaGluGlyArgGluTyrGluHis-591 

Hydrophilic Regions - Hopp-Woods 
2 8 -ArgMetAlaAspMetLysProGlnGln-3 6 
50-GlyLeuLeuArgGlnHis-55 

7 1 -GluGlyLeuArgGluLeuGlyGluArgSerGlyPhe- 8 2 

8 6 -LeuLysHi sGluCysAlaSerSerAsnAspGluI leLeuGlu- 9 9 

102-ArgIleAlaProAspLysAlaHisLys-110 

118-GlnSerLysGlyArgGlyArgGlnGlyArgLysTrpSerHisArgLeuGlyGlu-135 

162-AlaCysArgArgAlaLeuSer-168 

183 - ValValGlyArgAspLysLeuGly- 190 

1 9 6 - ThrVa lArgThr GlyGlyLys - 2 0 2 

217-LysGluValGluAsn-221 

2 3 2 - Al aSerArgArgGlyAsnAlaAsp- 239 

2 59-AlaArgAspGlyPhe-2 63 

272-AlaAlaAsnArgAspHisGlyLys-279 

2 85-ArgAspGlyGluThrValPhe-2 91 

2 93 -GlyThrValLysGlyValAspGly- 3 00 

3 07-GluThrAlaGluGlyLysGlnThrValVal-316 

3 2 0-IleSerLeuArgSerAspAspArgProValSerValProLysArgArgAspSerGluArg-33 9 

3 46-GlyAsnSerArgLeu-350 

3 6 7 - Pr oTyr ArgAspLeuS er - 372 

3 78-TrpAlaGluLysAlaAspGlyAsnVal-386 

3 95-GlyGluPheLysLysAlaGlnVal-402 
405-GlnLeuAlaArgLysIleGlu-411 
424-AsnHisTyrArgHisProGluGluHisGlySer-434 
442-GlySerArgArgPheSerArg-448 
464-AlaLeuThrAspAspGlyHis-470 
483-MetLysGluSerLeuAla-48 8 

4 93 - AsnLeuAsnArgHisAlaGlyLysArgTyr Pro- 503 
529-GlyArgLeuLysGluLysThrGlyAlaGlyLysProVal-541 
549-GlyAlaAlaLysValAlaGlu-555 

5 65 -AsnThrValArgValAlaAsp- 5 7 1 

5 84 -AlaGluGlyArgGluTyrGluHi s - 5 9 1 
312-2 

AMPHI Regions - AMPHI 



WO 01/31019 



PCT/IB00/01661 



-157- 

6-GlyGluIleLeuGluThrValLysMetValAla-16 
33-AspCysIleSerSer-37 

4 4 - GlnAsnl 1 eTyr AsnLys 1 1 eThrThrVa lGlyLys - 5 5 

82-IleAlaGlnIleAlaAlaAlaThr-89 

95-ValSerValAlaGlnThrLeuAspLysAlaAlaLys-106 

109-GlyValSerPhGlleGlyGlyPheSerAlaLeuValGln-121 

13 3-ArgSerIleProGluAlaMetLysThr-141 

167-GlyGluThrValLysArgThrAla-174 

182-GlyCysAlaLysIleValValPheCys-190 

23 0-SerAspAlaThrThrLeuThrGluValAlaGluValValLysLys-244 

2 4 9 - 1 leThrArgValGlyGluLeuI leGlyArgGluAlaSerLys - 2 6 2 
281-ValGlyAspSerValAlaArgIleLeuGluGluMetGly-293 
309-LeuAsnAspAlaVal-313- 

32 2-SerAlaValGlyGlyLeuSerGly-32 9 
349-LeuThrLeuAspLysLeuGluAlaMetThrAla-3 59 
374-ThrProAlaHisThrIleSerGlyIleIle-383 
409-ValGlyAspSerValGluPheGlyGlyLeuLeuGly-420 

Antigenic Index - Jameson-Wolf 

4-GlnSerGlyGluIleLeuGlu-10 

13-LysMetValAlaAspGlnAsnPheAspVal-22 

3 5-IleSerSerAspIle-3 9 

52 -ThrValGlyLysAspLeuValThr- 59 

89-ThrHisAlaAspSer-93 

1 0 0 - Thr LeuAspLy sAl aAl aLys - 1 0 6 

121-GlnLysGlyMetSerProSerAspGluValLeu-131 

134-SerIleProGluAlaMetLysThrThrAsp-143 

152-GlySerThrArgAla-156 

161-AspAlaValLysLeuAlaGlyGluThrValLysArgThrAlaGluIleThrProGluGlyPheGly-182 

192-AlaValGluAspAsnProPhe-19 8 

204-HisGlySerGlyGluAlaAspAla-211 

225-AlaAlaLeuGluAsnSerAspAla-232 

23 7-GluValAlaGluValValLys-243 

251-ArgValGlyGluLeuIleGlyArgGluAlaSerLys-262 

2 80-AlaValGlyAspSerValAlaArgIleLeuGlu-290 
311-AspAlaValLysLysGlyGlyMet-318 

33 4-ValSerGluAspGluGlyMet-340 

3 52-AspLysLeuGluAla-3 56 

37 0-ValProGlyAspThrProAla-3 76 
3 83-IleAlaAspGluAlaAla-38 8 
392-IleAsnSerLysThrThrAla-3 9 8 
405-ThrGlyLysThrValGlyAspSerValGlu-414 

42 6-ProValLysGluGlySerCys-432 

43 5-PheValAsnArgGlyGlyArgIle-442 
447-GlnSerMetLysAsn-451 

Hydrophilic Regions - Hopp-Woods 
18-GlnAsnPheAspVal-2 2 

52 -ThrValGlyLysAspLeuValThr- 5 9 
1 0 0 - ThrLeuAspLysAl aAl aLys - 1 0 6 

12 3 -GlyMetSer ProSerAspGluValLeu-13 1 

13 4-SerIleProGluAlaMetLysThrThrAsp-143 
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161-AspAlaValLysLeuAlaGlyGluThrValLysArgThrAlaGluIleThrPro-178 

192-AlaValGluAspAsnPro-197 

207-GlyGluAlaAspAla-211 

225-AlaAlaLeuGluAsnSerAspAla-232 

23 7-GluValAlaGluValValLys-243 

251-ArgValGlyGluLeuIleGlyArgGluAlaSerLys-2 62 
284-SerValAlaArgIleLeuGlu-290 

311-AspAlaValLysLysGlyGlyMet-318 
33 4-ValSerGluAspGluGlyMet-340 
352-AspLysLeuGluAla-3 56 
383-IleAlaAspGluAlaAla-3 88 
408-ThrValGlyAspSerValGlu-414 

42 6-ProValLysGluGlySerCys-432 

43 8-ArgGlyGlyArgIle-442 
447-GlnSerMetLysAsn-451 

313-2 

AMPHI Regions - AMPHI 

27-GlyMetAspAspProArgThrTyrGlySerGly-37 
41-AlaThrAsnValLeu-4 5 
60-AspAlaAlaLysGly-64 

66-ValAlaValLeuLeuAlaArgValLeuGlnGluPro-77 
88-ValAlaLeuAlaAlaLeuValGlyHisMetTrpPro-99 
143-SerLeuAlaAlaLeuThrAlaThrIleAlaAlaProVal-155 

Antigenic Index - Jameson-Wolf 

26-TyrGlyMetAspAspProArgThrTyrGlySerGlyAsnProGlyAla-41 

46-ArgSerGlyLysLysLysAlaAla-53 

73-ValLeuGlnGluProLeuGlyLeuSerAspSerAla-84 

1 0 4 - PheLy sGlyGlyLy sGlyVa 1-110 

181-HisLysSerAsnIle-185 

189-LeuGluGlyArgGluSerLysIleGlyGlySerArg-2 00 

Hydrophilic Regions - Hopp-Woods 

2 6 -TyrGlyMetAspAspProArgThrTyrGly-3 5 
4 6 -ArgSerGlyLysLysLysAlaAla - 5 3 
105-LysGlyGlyLysGlyVal-llO 
181-HisLysSerAsnIle-185 

18 9-LeuGluGlyArgGluSerLysIleGlyGlySerArg-200 
401 

AMPHI Regions - AMPHI 

4 6 -ValLys Pr oTyrAsnAl aLeu- 52 

65-CysTyrAsnCysHisSerGlnMetIleArgProPheArg-77 
112-ValGlyGlyArgTyrSerAspGluTrpHisArgIle-123 
1 5 7 -Me tLysAlaLeuArgLysValGlyThr- 16 5 
172-IleAlaLysAlaProGluAl aLeu- 179 

Antigenic Index - Jameson-Wolf 
5-GlnLeuAlaGluGluLysIle-ll 

3 8-AlaAlaThrGlnProAlaProGlyValLysProTyrAsn-50 
55-AlaGlyArgAspIleTyrIleArgGluGlyCysTyrAsnCysHis-69 
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74-ArgProPheArgAlaGluThrGluArgTyrGlyHis-85 
90-GlyGluSerValTyr-94 

98-PheGlnTrpGlySerLysArgThrGlyProAspLe\iAlaArgValGlyGlyArgTyrSerAspGluTrpHis- 
121 

12 5-LeuLeuAsnProArgAspValValProGluSerAsnMetPro-138 
146-AsnLysValAspValAspAla-152 

158-LysAlaLeuArgLysValGlyThrProTyrSerAspGluGluIleAlaLysAlaProGlu-177 
17 9-LeuAlaAsnLysSerGluLeuAspAla-187 

Hydrophilic Regions - Hopp- Woods 

5-GlnLeuAlaGluGluLysIle-ll 

7 6 - PheArgAlaGluThrGluArgTyrGly- 8 4 

101-GlySerLysArgThrGlyProAspLeuAlaArgValGlyGlyArgTyrSerAspGluTrpHis-121 

127-AsnProArgAspValValPro-133 

146-AsnLysValAspValAspAla-152 

158-LysAlaLeuArgLysValGly-164 

167-TyrSerAspGluGluIleAlaLysAlaProGlu-177 

179-LeuAlaAsnLysSerGluLeuAspAla-187 

402-2 

AMPHI Regions - AMPHI 
18-PheLeuSerGlyLeu-22 
85-AlaGlyIleAlaAspPhe-9 0 
100-ThrGlyPheSerGlyPheValHis-107 
117 - Al aVa lVal ArgG lyLeu - 1 2 2 

13 6-LysSerGlyArgGln- 14 0 
146-PheAlaAsnValAlaGly-151 

218 - Val PheGlnAsnl 1 eAlaAspArgProAspArgLeuI le-2 3 0 
2 61-AspValPheAsnSerValAsnGlyIleGlu-270 
279-LysSerGlyIleArg-2 83 

2 94-SerTrpAlaArgValLeuSerAlaIleProGluMetGln-306 

3 44 -ArgLysTrpLeuArgArgHisPro- 3 5 1 
376-AlaGluPheLeuLysGlnValGlnSerHisLeu-3 86 

3 98-HisSerProHisAlaPheAlaThrAlaValHisSerIlePro-411 
437-GlnArgLeuSerArgLeu-4 42 
460-AlaAlaGlnLysVal-464 

Antigenic Index - Jameson-Wolf 

4-ValAsnThrLysProAsnThrSer-ll 

6 6 -Argil eCysArgSerArgPheValAsp- 7 4 

130-ValGlyThrAspGlyAsnLysSerGlyArgGlnValSer-142 

222-11 eAlaAspArgPr oAspAr gLeuI leGluAsnLysHisGly-2 3 5 

2 4 0 - TyrHi sArgAspG lyAspLys ValVal - 2 4 8 

2 64-AsnSerValAsnGlyIleGluArg-271 
277-SerLeuLysSerGlyIleArgArg-284 

3 21-IleAlaAspGluProGln-3 26 

3 31-LeuGlnAspLysArgValGluIleValLeuAspAspGlyArgLysTrpLeuArgArgHisProAspGluLys 
PheAsp-3 56 

3 85-HisLeuThrProAspGly-3 90 

429-PheProAsnLysGluLeuLeuLysGlnArgLeuSer-440 

444-TrpProGluSerGlyArgHisValPheAspSerSerThrVal-457 

472-MetThrGluProSerAlaGly-478 

481-ValIleThrAspAspAsnMet-487 

489-ValGluTyrLysTyrGlyArgGlyIle-497 



Hydrophilic Regions - Hopp-Woods 
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131-GlyThrAspGlyAsnLysSerGlyArgGlnVal-141 
222-11 eAl aAspAr gPr oAspArgLeu 1 1 eGluAsnLysHi s - 2 3 4 
241-HisArgAspGlyAspLysValVal-248 
27 8-LeuLysSerGlyIleArg-2 83 
321-IleAlaAspGluProGln-326 

331-LeuGlnAspLysArgValGluIleValLeuAspAspGlyArgLysTrpLeuArgArgHisProAspGluLys 
PheAsp-3 56 

43 0-ProAsnLysGluLeuLeuLysGlnArgLeuSer-440 
446-GluSerGlyArgHisValPhe-452 
473-ThrGluProSerAlaGly-478 
481-ValIleThrAspAspAsnMet-487 

501- 2 

AMPHI Regions - AMPHI 

63 -ValGluValLeuGlnGluLeuPheArgGlnTyrArgValAlaArgGlnLeu-7 9 

88-ValPheAlaAlaPheGlnAlaVal-95 

9 7 - PheGlnGlyPheAspAsnGlyPhe - 1 0 4 

12 6-AlaAspAlaPheGlnGly- 13 1 

1 3 9 - Va 1 PheG 1 uVa lValGlyAspIl eThr Ar gAr gThr ThrG luAl a - 1 5 3 
183 - AspGlyPheThr Argil eAsnArgCysGlyGlnCys- 1 9 4 

19 6-HisAlaPheGlyAspPheIleAsp-2 03 

Antigenic Index - Jameson-Wolf 
6-LeuThrAlaAspAla-10 

17-AlaAlaGlyGlyAspGlyLysValGlnHisHisPheAspGlyArgValAlaPhe-34 
4 6 - ValGluThrGluGlyGln- 5 1 
56-ValArgAlaAspGlyGluAlaValGluVal-65 
100-PheAspAsnGlyPhe-104 

108-GlnSerAlaAspGluArgAsnHisAspPheAsnValGlyGln-121 
144-GlyAspIleThrArgArgThrThrGluAlaGlnHis-155 

17 9-GlyHisThrAspAspGlyPheThrArgIleAsnArgCysGlyGlnCysArgHisAlaPhe-19 8 
202-IleAspValGluValAspArgGlyArgValThrGlyAspThrAlaGlyAsnPhe-219 

Hydrophilic Regions - Hopp-Woods 

6 - LeuThrAlaAspAla- 1 0 

1 9 -GlyGlyAspGlyLys Va 1-24 

4 6 -ValGluThrGluGlyGln- 5 1 

56-ValArgAlaAspGlyGluAlaValGluVal-65 

108-GlnSerAlaAspGluArgAsnHisAsp-116 

144-GlyAspIleThrArgArgThrThrGluAlaGlnHis-155 

17 9 -GlyHi sThrAspAspGlyPheThrArgl leAsnArg- 190 

202-11 eAspValGluVa 1 AspArgGlyAr gValThrGlyAspThr - 2 1 5 

502- 1 

AMPHI Regions - AMPHI 
6-AsnLeuPheGlnPheLeuAlaValCys-14 

2 6-GlyAlaValAspAlaLeuLysGlnPheAsnAsnAspAlaAspGlyIleSerGlySerPheThrGln-47 
9 8-GlnValThrLysSerSerGlnAsp-105 

Antigenic Index - Jameson-Wolf 

32-LysGlnPheAsnAsnAspAlaAspGlyIleSerGlySer-44 
48-ThrValGlnSerLysLysLysThrGlnThrAlaHisGlyThr-61 
7 3 -GluTyrThrLys ProTyrArg- 7 9 

9 8-GlnValThrLysSerSerGlnAspGlnAlaIleGlyGlySerPro-112 

116-LeuSerAsnLysThrAlaLeuGluSerSerTyrThrLeuLysGluAspGlySerSerAsnGly-13 6 
142-AlaThrProLysArgAsnAsnAlaGly-150 
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158-PheLysGlyGlyAsn-162 

1 67 -GlnLeuLysAspSer PheGlyAsnGlnThr- 176 

184-AsnThrAsnProGlnLeuSerArgGlyAlaPhe-194 

196-PheThrProProLysGlyValAspVal-204 

Hydrophilic Regions - Hopp-Woods 
3 4-PheAsnAsnAspAlaAspGlyIle-41 

49- ValGlnSerLysLysLysThrGlnThr-57 
ThrLysSerSerGlnAspGlnAlaIle-108 

12 6 -TyrThrLeuLysGluAspGlySer SerAsn- 135 

143-ThrProLysArgAsnAsnAla-149 

167 -GlnLeuLysAspSer PheGly-173 

503-1 

AMPHI Regions - AMPHI 

96-SerSerThrSerAsnPheAlaSerAlaAlaGluMetArgSerLeu-110 

Antigenic Index - Jameson-Wolf 
4-SerLeuTyrArgGluAlaAsnThrTrpCys-13 

32-ProAlaAsnAspAlaSerGlyArgSerSerAlaValAlaGluGluArgThrAlaThrGluMetSerAlaProP 
roAla-57 

69-SerAlaSerSerCysSerGlyLysGlyValSer-79 

87 -LeuProThrArgAlaSerSerAlaThrSerSerThr SerAsn- 100 

105 -AlaGluMetArgSerLeuArg- 111 

113- LeuCysAlaArgAsnAlaArg-119 

Hydrophilic Regions - Hopp-Woods 
4-SerLeuTyrArgGlu-8 

32-ProAlaAsnAspAlaSerGlyArgSerSerAlaValAlaGluGluArgThrAlaThrGluMetSerAla-54 

73-CysSerGlyLysGlyValSer-7 9 

89 -ThrArgAlaSerSer- 9 3 

105-AlaGluMetArgSerLeuArg-lll 

505-2 

AMPHI Regions - AMPHI 

20-LeuThrAlaLeuLeuLysCysLeuSerLeuLeuProLeuSerCysLeu-3 5 
37-ThrLeuGlyAsnArg-41 

89-ProAlaPhePheArgLysProGluAspIleGluThrMetPheLysAlaValHisGlyTrpGluHisValGlnG 
lnAlaLeuAsp-116 

148-AlaMetTyrLysProProLysIleLysAlaIleAspLysIleMetGlnAlaGly-165 
17 8-IleGlnGlyValLysGlnIleIleLysAlaLeuArg-189 
210-GlyValTrpValAspPhePheGlyLysPro-219 

Antigenic Index - Jameson-Wolf 
3 9 -GlyAsnArgLeuGly-4 3 

50- LeuLysGluAspArgAlaArgIle-57 
64-AlaGlyLeuAsnProAspProLysThrValLys-74 
7 9 -GluThrAlaLysGlyGlyLeu- 8 5 
92-PheArgLysProGluAspIleGluThr-100 

114- AlaLeuAspLysHisGlu-119 
131-TyrAspLeuGlyGlyArgTyrIleSer-13 9 

150-TyrLysProProLysIleLysAlaIleAspLysIleMetGln-163 
1 6 5 -GlyArgValArgGlyLysGlyLysThrAlaProThrSer- 17 7 
183 -Glnl lei leLysAlaLeuArgSerGlyGluAlaThr- 194 
19 9-AspHisValProSerProGlnGluGlyGlyGluGlyVal-211 
243-GluArgLeuProGlyGlyGlnGly-2 50 
258-ValGlnGlyGluLeuAsnGlyAspLysAlaHisAsp-269 
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293 -AsnArgTyrLysMetPro-2 9 8 

Hydrophilic Regions - Hopp-Woods 

50-LeuLysGluAspArgAlaArgIle-57 

65-GlyLeuAsnProAspProLysThrVal-73 

7 9 -GluThrAlaLysGlyGlyLeu- 8 5 

92-PheArgLysProGluAspIleGluThr-100 

114-AlaLeuAspLysHisGlu-119 

151-LysProProLysIleLysAlaIleAspLysIleMetGln-163 

165-GlyArgValArgGlyLysGlyLysThrAlaPro-17 5 

183-GlnIleIleLysAlaLeuArgSerGlyGlu-192 

201-ValProSerProGlnGluGlyGlyGlu-2 09 

25 8-ValGlnGlyGluLeuAsnGlyAspLysAlaHisAsp-2 69 

506-2 

AMPHI Regions - AMPHI 

6-GluValGlyArgValAlaHisCysGlyGlyGlyVal-17 
25-ArgValValHisGlnValGluGlnGlyAlaArg-35 
5 6 - PheG InAr gAr gPhe - 6 0 

99-AlaThrArgThrIleAspGlyAsnIieuAlaGluValTyrAlaGlnThr-114 
13 8-GlyAsnGluValAlaArgCys-144 

1 8 0 -GlnVa lLy sArgMe til eAr gTyr PhePheArgVal - 191 

Antigenic Index - Jameson-Wolf 

13-CysGlyGlyGlyValAla-18 

31-GluGlnGlyAlaArgLeu-3 6 

54-ValAspPheGlnArgArgPheGlyGluVal-63 

9 8 -ArgAlaThr ArgThr 1 1 eAspGlyAsnLeu- 107 

13 4-GlyAlaAspThrGlyAsnGluValAlaArgCysGluGly-146 

17 6-ProAsnPheGlyGlnValLysArgMetIle-185 

195-HisAspLeuAspVal-199 

201 -ArgPr oPheArgLys - 2 0 5 

Hydrophilic Regions - Hopp-Woods 

31-GluGlnGlyAlaArgLeu-3 6 

5 4 - ValAspPheGlnArgArgPheGlyGlu - 62 

9 8 -ArgAlaThr ArgThr 1 1 eAsp - 104 

13 6-AspThrGlyAsnGluValAlaArgCysGluGly-146 
180-GlnValLysArgMetIle-185 

19 5-HisAspLeuAspVal-199 
201-ArgProPheArgLys-2 05 
513 

AMPHI Regions - AMPHI 
6-AsnAlaAlaAlaAlaAla-ll 

19-GlnGlyMetIleGlnMetLeuGlyValPheValAsp-30 
4 8 - ProTyrGlyAspLeu - 5 2 
63-ValSerGlnValGlyGlnTrp-69 

1 0 7 - Thr Al aVal PheAr gMe t - 112 
119-TyrPheGlyAlaValAla-124 

13 9-IleMetAlaTrpIleAsnLeuValAlaIleLeuLeuLeuSer-152 

Antigenic Index - Jameson-Wolf 

2-GlySerAlaProAsnAla-7 

H-AlaGluValLysHisProVal-17 

47-GlnProTyrGlyAspLeuSerGly-54 

91-AlaTyrAlaGluSerAsnVal-97 
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160-ArgAspTyrThrAlaLysLeuLysMetGlyLysAspProGluPheLysLeuSerGluHisProGlyLeuLys 
ArgArgIleLysSerAspValTrp-191 

Hydrophilic Regions - Hopp-Woods 
H-AlaGluValLysHis-15 

16 6-LeuLysMetGlyLysAspProGluPheLysLeuSerGlu-17 8 
180-ProGlyLeuLysArgArgIleLysSer-188 

515-1 

AMPHI Regions - AMPHI 

8-ArgAlaAlaGlyValAlaArgGlyLeuHisThrGluPheAlaArgAlaVal-24 
59-AspValArgPhePheAlaGlnValGluGluIleGlyGlnAspPhePheAlaAspAla-77 
90-AlaGlyGluCysAlaAspGluValSerAspLysThr-101 
122-GluSerAlaGlnSerAlaAlaGlyGlyGlyLeuThrAspGlyPheGly-137 

17 6 -CysGlyLysThrValGlyVal - 1 8 2 
19 8-GlyValPheAspAla-202 
251-PheGlyGlyValAla-255 

2 59-AspGlyGlyPheAspGlyValLeuGlnGlyPhePheGlyGluVal-273 

Antigenic Index - Jameson-Wolf 
24-ValThrAlaGluGluIleAlaPhe-31 

3 8-HisGluAlaArgCysGlyGlyAsn-45 
51-11 eAlaAl aAl aGluAr gAl aGlyAsp- 5 9 
67-GluGluIleGlyGln-71 
77-AlaValAspGlnGluThr-82 

84-LeuAlaValGluArgAlaAlaGlyGluCysAlaAspGluValSerAspLysThrAlaArgAsnGlyGlyIleG 

luGluAspGlyValAlaAlaCysArgAspAlaAlaAlaAlaGluSerAlaGln-125 

12 8-AlaGlyGlyGlyLeuThrAspGly-135 

160-GlyGlyAsnAspAlaAlaGlyAsn-167 

192 - LeuH i sArgArgAl a- 196 

2 1 7 - Al aAspGlyGlyPheAr g- 2 2 2 

23 9-HisGlnThrGlyIleGlyLysSerGly-247 

256-GlyAspValAspGlyGlyPheAspGly-264 

273-ValGlySerThrGlyAla-27 8 

284-AspValAsnGlyAsnValGln-2 90 

Hydrophilic Regions - Hopp-Woods 
24-ValThrAlaGluGluIleAlaPhe-31 
3 8 -HisGluAlaArgCysGly- 4 3 
51-IleAlaAlaAlaGluArgAlaGlyAsp-59 
77-AlaValAspGlnGluThr-82 

84-LeuAlaValGluArgAlaAlaGlyGluCysAlaAspGluValSerAspLysThrAlaArgAsnGlyGlyIleG 

luGluAspGlyValAlaAlaCysArgAspAlaAlaAlaAlaGluSerAlaGln-125 

162-AsnAspAlaAlaGly-166 

192-LeuHi sArgAr gA 1 a - 1 9 6 

242-GlyIleGlyLysSerGly-247 

2 5 6 -GlyAspValAspGlyGlyPhe-2 62 

519-1 

AMPHI Regions - AMPHI 
15-GlyPheLysSerPhe-19 

2 9-ValValGluArgLeuGlyArgPheHisArgAlaLeuThrAlaGly-43 

105-MetAlaIleThrGlnLeuAlaGlnThrThrLeuArgSerVal-118 

141-AlaLeuAspGluAlaAla-146 

166-GluIleLeuArgSerMetGlnAla-173 

192-LysIleGluGlnIle-19 6 

2 2 1- SerAsnAlaGluLysI leAlaArgl leAsn-2 3 0 
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249-AlaIleArgGlnIleAlaAlaAla-25 6 
273-GlnTyrValAlaAlaPheAsnAsnLeuAlaLys-283 

292-AlaAsnValAlaAspIleGlySerLeuIleSerAlaGlyMetLYSIleIleAspSerSerLysThrAla-31 



Antigenic Index - Jameson-Wolf 
31-GluArgLeuGlyArgPheHisArg-3 8 
58-HisSerLeuLysGluIleProLeuAspValProSerGln-70 

72- CysIleThrArgAspAsnThrGlnLeuThrVal-82 
91-ThrAspProLysLeuAlaSer-97 

122-MetGluLeuAspLysThrPheGluGluArgAspGluIleAsn-13 5 

141-AlaLeuAspGluAlaAlaGly-147 

154-LeuArgTyrGluIleLysAspLeuValPro-163 

17 5-IleThrAlaGluArgGluLysArgAlaArgIleAlaGluSerGluGlyArgLysIleGluGln-195 
197-AsnLeuAlaSerGlyGlnArgGluAlaGluIleGlnGlnSerGluGlyGluAlaGlnAla-216 
219-AsnAlaSerAsnAlaGluLysIleAlaArgIleAsnArgAlaLysGlyGluAlaGluSerLeuArgLeu-24 
1 

245-AlaAsnAlaGluAlaIleArg-251 

25 8-GlnThrGlnGlyGlyAlaAspAlaValAsn-267 

281-LeuAlaLysGluSerAsnThr-287 

303 - AlaGlyMe tLys 1 1 e 1 1 eAspSer SerLysThr Al aLy s- 3 1 5 

Hydrophilic Regions - Hopp-Woods 
31-GluArgLeuGlyArgPheHisArg-3 8 
58-HisSerLeuLysGluIleProLeu-65 

73- 11 eThr ArgAspAsnThr - 7 8 
91-ThrAspProLysLeu-95 

122-MetGluLeuAspLysThrPheGluGluArgAspGluIleAsn-13 5 

141-AlaLeuAspGluAlaAla-146 

154-LeuArgTyrGluIleLysAspLeuValPro-163 

175-IleThrAlaGluArgGluLysArgAlaArgIleAlaGluSerGluGlyArgLysIleGluGln-195 

2 00-SerGlyGlnArgGluAlaGluIleGlnGlnSerGluGlyGluAlaGlnAla-216 
221-SerAsnAlaGluLysIleAlaArgIleAsriArgAlaLysGlyGluAlaGluSerLeuArgLeu-241 
245-AlaAsnAlaGluAlaIleArg-251 

281-LeuAlaLysGluSerAsn-286 

3 06-LysIleIleAspSerSerLysThrAlaLys-315 
520-1 

AMPHI Regions - AMPHI 

104-LeuThrLysAlaAlaAspGlyGlnValCysArgAlaPheSerSerLeu-119 

Antigenic Index - Jameson-Wolf 
2 0 -Lys Pr OSerArgArgAlaLeu- 2 6 
47-AlaSerGlyLysIleSerLeuPro-54 

84-ProProAsnAsnSerThrThrThrSerThrSerSerArgAlaThrSerSerAsnGlySerLeuThrLysAlaA 
laAspGlyGlnVal-112 

117-SerSerLeuLysSerHisThrAlaGluIleArgIleSerArgProLysArgArgGluIleSerSerAlaLeu 
SerArgAsnThrAlaAla-146 

1 5 0 - Pr oThrVal Pr oLy s Pr oLysAr gPr oMet - 159 

1 6 6 - Ser Pr oCys Lys Pr oThrGluMe t - 1 7 3 

Hydrophilic Regions - Hopp-Woods 
20 -Lys Pr oSerArgArgAlaLeu- 2 6 
93-ThrSerSerArgAlaThrSerSer-100 
103-SerLeuThrLysAlaAlaAsp-109 

12 0-LysSerHisThrAlaGluIleArgIleSerArgProLysArgArgGluIleSer-137 
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140-LeuSerArgAsnThrAla-145 

15 1 - ThrValPr oLys ProLysArgProMet- 1 59 
16 8 -Cy s Ly s Pr oThrG luMe t - 1 7 3 

521-2 

AMPHI Regions - AMPHI 

3 9-ThrLysProSerLysSerCys-45 

50-LeuProProIleGly-54 

65-GlnThrProGluProValSerSerProSer-74 

76-GlyGlyGlnValVal-80 

86-ValLysThrValSerLysProAlaLys-94 

13 3-GlnAlaArgLeuAlaLysGlyGlyAsn-141 

Antigenic Index - Jameson-Wolf 

3 6-ValTyrThrThrLysProSerLysSerCysHisSerThrAspLeuProProIleGlyAsnTyrSerSerGluA 

rgTyrlleProProGlnThrProGluProValSerSerProSerAsnGlyGlyGlnValValLysTyrLysAlaPr 

oValLysThrValSerLysProAlaLysSerAsnThrProProProGlnGlnAlaProSerAsnAsnSerArgArg 

SerIleLeuGluThrGluLeuSerAsnGluArgLysAlaLeuValGluAlaGlnLysMetLeuSer-132 

13 5-ArgLeuAlaLysGlyGlyAsnIleAsn-143 

152- SerAsnValLeuAspArgGlnGlnAsn-160 
164-LeuGlnArgGluLeuGlyArg-170 

Hydrophilic Regions - Hopp-Woods 

40-LysProSerLysSerCysHis-46 

57-SerSerGluArgTyrIle-62 

65-GlnThrProGluProValSer-71 

80-ValLysTyrLysAlaProVal-8 6 

88-ThrValSerLysProAlaLysSerAsnThrProPro-99 

102-GlnAlaProSerAsnAsnSerArgArgSerIleLeuGluThrGluLeuSerAsnGluArgLysAlaLeuVal 

GluAlaGlnLysMetLeuSer-132 

154-ValLeuAspArgGlnGlnAsn-160 

164-LeuGlnArgGluLeuGlyArg-17 0 

522 

amphi Regions - AMPHI 

32-TrpValIleLeuAlaLeuLeuAlaLeuThrAlaLeuLeuSer-45 
57-LysIleValGluSerCysValLys-64 

96-MetTrpGluGlnProLeuAspArgLeuSerGluLysGlnIleArgSerPheGlyLysLeuGlyAlaGlnGluG 
lnLeuAspLeuLeuGlyGlyAla-127 

Antigenic Index - Jameson-Wolf 

1-MetThrGluProLysHisGluMetLeuThrLysGluGlnValAlaAlaArgLysLysAlaLysAlaLysIleAr 
gThr-2 6 

48-AlaMetSerLysProGlnAlaLysGlnLysIleValGluSerCysValLys-64 

71-LysTrpGlnAsnAspLeuArgAlaArgGlyLeuAspSerAsnAsnThrArgLeuAla-89 

99-GlnProLeuAspArgLeuSerGluLysGlnIleArgSerPheGlyLysLeuGlyAla-117 

12 8-AsnAlaPheGluAlaArgAspLysGlnCysValAlaAspLeuLysSerGlu-144 

Hydrophilic Regions - Hopp-Woods 

1-MetThrGluProLysHisGluMetLeuThrLysGluGlnValAlaAlaArgLysLysAlaLysAlaLysIleAr 
gThr-2 6 

48-AlaMetSerLysProGlnAlaLysGlnLysIleValGluSerCysVal-63 
71-LysTrpGlnAsnAspLeuArgAlaArgGlyLeuAspSerAsnAsnThr-86 
1 0 0 - Pr oLeuAspArgLeuSerGluLysGlnl leArgSerPheGly- 113 

13 0-PheGluAlaArgAspLysGlnCysValAlaAspLeuLysSerGlu-144 
525-1 

AMPHI Regions - AMPHI 
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59-GluPheAlaGluPheValAsnSerHisProGln-69 

86-LysHisTrpMetLysAsnGly-92 

125-ArgLeuProThrIleAspGluTrpGluPhe-134 

154-ThrIleLeuAspTrpTyr-159 

164-ArgLysGlyLeuHisAspValGly-171 

17 8-TrpGlyValTyrAsp-182 

188 -TrpGluTrpThrGlu- 1 92 

Antigenic Index - Jameson-Wolf 

24-ValGlnIleGluGlyGlySerTyrArgProLeuTyrLeuLysLysAspThrGlyLeuIleLys-44 

46-LysProPheLysLeuAspLysTyrProValThr-56 

67-HisProGlnTrpGlnLysGlyArgIleGlySerLysGlnAlaGlu-81 

88-TrpMetLysAsnGlySerArgSerTyrAlaProLysAlaGlyGluLeuLysGlnPro-106 

122 -GlnGlyLysArgLeuPr oThr 1 1 eAspGluTrpGlu- 1 3 3 

140-AlaThrGlnLysAsnGlySerAsnGluProGlyTyrAsnArgThr-154 

1 5 9 - Tyr Al aAspGlyGlyAr gLysGlyLeuHi sAspVa lGlyLysG lyAr gPr oAsnTyr- 177 

19 0-TrpThrGluAspPheAsnSerSerLeuLeuSerSerGlyAsnAla-2 04 

213-AlaSerIleGlySerSerAspSerSerAsnTyr-223 

23 4-SerLeuGlnSerLysTyr-23 9 

Hydrophilie Regions - Hopp-Woods 

35-TyrLeuLysLysAspThrGlyLeuIleLys-44 

46-LysProPheLysLeuAspLysTyrPro-54 

71-GlnLysGlyArgIleGlySerLysGlnAlaGlu-81 

91-AsnGlySerArgSerTyrAlaProLysAlaGlyGluLeuLysGln-105 

122-GlnGlyLysArgLeuProThr-128 

140-AlaThrGlnLysAsnGlySerAsnGluProGlyTyr-151 

162-GlyGlyArgLysGlyLeuHisAspValGlyLysGlyArgPro-175 

21 6-GlySerSerAspSerSerAsn-2 2 2 

527- 2 

AMPHI Regions - AMPHI 
7-PhePheGlnProValGln-12 

28-SerAspAlaAlaGluLeuValGluLeuPheAlaLeuPhePro-41 
73-GlyLysGlyIleGluArgGlnValAspAsnIleAlaAspValTyrGlyPhe-89 

Antigenic Index - Jameson-Wolf 
2 6-GlyGlySerAspAlaAlaGlu-32 
52-GlnLysProArgLeuGlyCys-58 

71-PheIleGlyLysGlyIlGGluArgGlnValAspAsnIleAla-84 

107-LeuLeuArgLysGlyThrGlyLGuGluLysThrCysArgProLysProPheValGlnProHisGlyGlyArg 
-130 

Hydrophilie Regions - Hopp-Woods 

27-GlySerAspAlaAlaGlu-3 2 

52-GlnLysProArgLeuGlyCys-58 

7 5-GlyIlGGluArgGlnValAspAsnIleAla-84 

107-LeuLeuArgLysGlyThrGlyLeuGluLysThrCysArgProLysPro-122 

528- 1 

AMPHI Regions - AMPHI 

7-LysTyrThrAlaMetAlaAlaLeuLeuAlaPhe-17 

23-ArgLeuAlaGlyTrpTyrGluCysSerSerLeuThrGlyTrpCysLysProArgLysProAlaAlaIle-45 

6 9 -AsnArgSerValArg-7 3 

86-TyrArgLysIleGlyLysPhe-92 

106-ProLeuIleGluThrPheLys-112 
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Antigenic Index - Jameson-Wolf 
l-MetGluIleArgAla-5 

29-GluCysSerSerLeuThrGlyTrpCysLysProArgLysProAlaAla-44 

49-AspIleGlyGlyGluSerProProSerLeuGlyAspTyrGluIleProLeuSerAspGlyAsnArgSerValA 
rgAlaAsnGluTyrGluSerAlaGlnGlnSer-83 

88-LysIleGlyLysPhGGluAlaCysGlyLeuAspTrpArgThrArgAspGlyLysProLeu-107 
110-ThrPheLysGlnGlyGlyPheAspCysLeuGluLysGlnGLyLeuArgArgAsnGlyLeuSerGluArgVal 
ArgTrp-13 5 

Hydrophilic Regions - Hopp-Woods 
l-MetGluIleArgAla-5 
37-CysLysProArgLysProAlaAla-44 
51-GlyGlyGluSerProProSer-57 

59- GlyAspTyrGluIleProLeu-65 

67-AspGlyAsnArgSerValArgAlaAsnGluTyrGluSerAlaGln-81 
8 8 -Lys I leGlyLysPheGluAlaCys - 9 5 
99-TrpArgThrArgAspGlyLysProLeu-107 

117-AspCysLeuGluLysGlnGlyLeuArgArgAsnGlyLeuSerGluArgValArgTrp-13 5 
529 

AMPHI Regions - AMPHI 
H-LeuAlaLeuIleGlyLeuAlaAlaCysSer-20 
35-SerHisArgLeuIle-3 9 

4 9-AsnProAspGlnGlyAsnLeuTyrArgLeuProAla-60 

7 9-GlnGlnProAlaAspAlaGluValLeuLysSerValLysGlyValArg-94 

1 52 -GlnAspSerLeuArgArgLeuPheAsp- 160 

196-AlaMetLys GluVa 1-200 

223-AlaPheLeuThrArgPheMetGlnTyrLeu-232 

252-AlaAsnGluMetAla-256 

270-GlyArgAsnTrpArgArgThrVal-277 

Antigenic Index - Jameson-Wolf 

19-CysSerGlySerLysThrGluGlnProLysLeuAspTyrGlnSerArgSerHisArgLeuIleLys-40 
42-GluValProProAspLeuAsnAsnProAspGlnGlyAsnLeuTyr-5 6 

60- AlaGlySerGlyAlaValArgAlaSerAspLeuGluLysArgArgThrProAlaVal-7 8 
80-GlnProAlaAspAlaGluValLeuLysSerValLysGlyValArgLeuGluArgAspGlySerGln-101 
105 -ValValAspGlyLysSerProAlaGlu- 1 1 3 
123-GlnGluAsnGlyPheAspIleLysSerGluGluProAla-13 5 

139-MetGluThrGluTrpAlaGluAsnArgAlaLysIleProGlnAspSerLeuArgArgLeuPheAsp-160 
169-SerThrGlyGluArgAspLysPheIleValArgIleGluGlnGlyLysAsnGlyValSer-18 8 
1 9 5 -LysAlaMetLysGluValTyrGlyGlyLysAspLysAspThrThr- 2 0 9 
212-GlnProSerProSerAspProAsnLeu-220 

233-GlyValAspGlyGlnGlnAlaGluAsnAlaSerAlaLysLysProThrLeu-249 
2 53-AsnGluMetAlaArgIleGluGlyLysSer-2 62 
2 68-AspTyrGlyArgAsnTrpArgArgThrVal-277 

2 89-GlyGlnAsnThrGluArgHisAla-29 6 

3 00-GlnLysAlaProAsnGluSerAsnAlaValThrGluGlnLysProGlyLeu-3 16 
3 20-LeuLeuGlyLysGlyLysAlaGluLysProAlaGluGlnProGlu-33 4 

3 42 -ValAlaAsnGlySerArg-3 47 

3 50-LeuLeuAsnLysAspGlySerAlaTyrAlaGlyLysAspAlaSer-364 
3 70-LeuHisSerGluLeuArg-3 75 

Hydrophilic Regions - Hopp-Woods 

2 0-SerGlySerLysThrGluGlnProLysLeuAspTyrGlnSerArgSerHisArgLeuIleLys-40 

42-GluValProProAspLeuAsnAsnProAspGln-52 

63-GlyAlaValArgAlaSerAspLeuGluLysArgArgThrProAla-77 
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80-GlnProAlaAspAlaGluValLeuLysSerValLysGlyValArgLeuGluArgAspGlySerGln-101 

107- AspGlyLysSerProAla-112 

12 5-AsnGlyPheAspIleLysSerGluGluProAla-13 5 

13 9-MetGluThrGluTrpAlaGluAsnArgAlaLysIleProGlnAspSerLeuArgArgLeuPhGAsp-160 
1 7 0 - Thr G lyG 1 uAr gAspty s Phe 1 1 eVa 1-178 
180-IleGluGlnGlyLysAsnGlyVal-187 

195 -Lys Al aMe tLysGluVa lTyrGlyGlyLysAspLysAspThr Thr - 2 09 
214-SerProSerAspProAsnLeu-22 0 

23 5-AspGlyGlnGlnAlaGluAsnAlaSerAlaLysLysProThr-248 
253-AsnGluMetAlaArgIleGluGlyLysSer-262 

2 69 -Tyr GlyAr gAsnTrpArg- 274 
291 - AsnThrG luArgHi s - 2 9 5 

3 02-AlaProAsnGluSerAsnAlaValThrGluGlnLysProGlyLeu-316 
320-LeuLeuGlyLysGlyLysAlaGluLysProAlaGluGlnProGlu-3 34 
3 52 -AsnLysAspGlySer- 3 5 6 

3 59 -AlaGlyLysAspAlaSer- 364 
37 0 -LeuHi sSerGluLeuArg- 37 5 
531 

AMPHI Regions - AMPHI 

59-SerLeuAlaGlyIleLeuAlaAspTyrValAlaGlyIleTrpGlyThr-74 
90-GlySerIleIleGlyIlePhePheSerLeuProGlyLeuIleLeuGly-105 

108- IleGlyAlaAlaAlaGly-113 
132-LeuLeuGlyLeuValVal-137 

Antigenic Index - Jameson-Wolf 

74-ThrLysTyrThrGlyAlaGlyLysLeuAlaVal-84 

114-GluLeuIleGluArgArgAsnMet-121 

Hydrophilic Regions - Hopp-Woods 
114-GluLeuIleGluArgArgAsnMet-121 
532 

AMPHI Regions - AMPHI 
6-GlyLysGlyAlaAsp-10 

27-AlaLeuLeuSerAlaValThrHisLeuLeuAlaIlePheValProMetIleThr-44 

76-TyrLeuGlnValAsnArgPheGlyPro-84 

122 - SerThrLeuLeuGly- 126 

147-LysValIleThrProThrVal-153 

184-ThrPheGlySerMetGluAsnLeuGly-192 

206-CysMetLysAsnPro-210 

224-GlyTyrIleValAlaLeu-22 9 

23 6-PheSerAlaLeuGlnAsnLeuPro-243 

271-LeuSerValPheGluAlaValGlyAspLeuThrAla-282 

297 -ThrLy sArgLeuArgGlyGlyVal - 3 04 

3 07-AspGlyLeuValSerValIleAlaThrAlaLeuGly-318 

33 8-AlaSerArgHisValGlyLysTyr-3 45 

361-ArgAlaPheThrThrIleProSerProVal-37 0 

Antigenic Index - James on -Wo If 
l-MetSerGlyGlnLeuGlyLysGlyAlaAspAlaPro-12 
18-LeuGluAspArgProProPheGlyAsn-2 6 
80-AsnArgPheGlyPro-84 

108-AlaGlyMetLysGluGlyGlyLeuThrLysAspAlaMet-120 

177-PheGlyAlaLysAlaAspGlyThrPheGlySer-187 

2 0 7 -MetLysAsnProLeuLeuArg- 2 13 

2 86-ValSerAspGlnProIleGluGlyGluGluTyrThrLysArgLeuArgGlyGlyValLeu-3 05 
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391-ValSerHisGlyIleArgArgArgGluAlaVal-401 

445-LeuProGluAspLysThrGluAlaAlaValLysPheAspThrAspHisLeuGluHis-463 

Hydrophilic Regions - Hopp-Woods 
4-GlnLeuGlyLysGlyAlaAspAlaPro-12 
18-LeuGluAspArgProProPhe-24 

109-GlyMetLysGluGlyGlyLeuThrLysAspAlaMet-120 
17 9 -AlaLysAlaAspGly- 183 

28 9 -GlnPr ol leGluGlyGluGluTyrThrLysArgLeuArgGly-3 02 
394-GlyIleArgArgArgGluAlaVal-401 

445-LeuProGluAspLysThrGluAlaAlaValLysPheAspThrAspHisLeuGluHis-463 
537-2 

AMPHI Regions - AMPHI 

38-GlnIleArgAspGlyGlyAspAlaLeuHisTyrLeuAsnArgIle-52 

86-HisGlyGluHisHis-9 0 

10 9-GlyTyrLeuTyrAsnGlyValHisGlu-117 

13 8-ArgGlnValAspGlyLeuMetSerAlaIleTyr-148 

182 - Ar gPheGluArgHi sCys - 1 8 7 

194ProGluAlaGlyArgLysTyrTyrArgAsnAla-204 

281-ArgProValArgValLeuThrAlaGly-289 

315-TyrThrAlaValPheAspTyrValArgAsnGlyArgArgAla-3 28 

Antigenic Index - Jameson-Wolf 
2 1 -ThrGlnAsnGlnSerLeuPr oAlaGly- 2 9 
32-ValTyrProSerAlaProGlnIlGArgAspGlyGlyAspAla-45 
69-AsnSerAlaArgArgHisAlaSer-76 

80- LeuAsnProGluAspGlyHisGlyGluHisHisProAspAsnProHis-9 5 

99- GlnLysLeuThrGluArgThrArgLeu-107 

115-ValHisGluAsnIleSerThrGluGluGluAlaAlaGluSerSerAspSerAspIleArgThrGlnGlnArg 
GlnValAspGlyLeu-143 

152-SerLeuLeuAspArgHisThrAspGluAlaGly-162 
165-PheValArgGluAsnGlyLysThr-172 

17 8-GlnGlyAsnGlyArgPheGluArgHisCysAlaGlnGlyArgAsnGlnProGluAlaGlyArgLysTyrTyr 

ArgAsnAlaCysHisAsnGly-2 08 

212-TyrThrAspGluAlaMetPro-218 

23 7-PheHisGlyGluArgProAspProValProGluTyrGluIleThrGlyAsnProAlaSer-2 56 

2 58-AspPheSerGluAlaAlaGly-2 64 

2 66-IleThrMetLysSer-270 

2 7 4 - Ty rG InGlyLysAsnG lul 1 eArgPr o - 282 

2 87 -ThrAlaGlyAsnAspProAsnGlyArgLeuThr-2 97 

3 20 -AspTyrValArgAsnGlyArgArgAlaGlnAla- 330 
3 3 4 - PheArgThrArgLys ProAspTyr Pr oTyr-3 43 

3 45 -GluValAsnGlyGlyGluThrLeuAlaValArgLysGlyGluLys - 3 5 9 
3 64-TrpArgGlyArgTrpCysLeu-370 

3 76-TyrThrTyrArgGlnArgProGlySerArgLeuSerIleGlyArgHisGluAlaGlyGly-3 95 
401-AspGlyMetAlaGlySer-406 

408-11 eThrLeuAlaProGluGlyGluThrGluArgGly- 41 9 

Hydrophilic Regions - Hopp-Woods 
3 7-ProGlnIleArgAspGlyGlyAsp-44 
6 9 - AsnSerAlaArgArgHi sAla- 7 5 

81- AsnProGluAspGlyHisGlyGluHisHisProAsp-92 

100- LysLeuThrGluArgThrArgLeu-107 

119-IleSerThrGluGluGluAlaAlaGluSerSerAspSerAspIleArgThrGlnGlnArgGlnValAsp-14 
1 



WO 01/31019 



PCT/IB00/01661 



-170- 

152-SerLeuLeuAspArgHisThrAspGluAlaGly-162 
1 6 5 - PheVa 1 Ar gG luAsnGlyLy s - 171 

179-GlyAsnGlyArgPheGluArgHisCysAlaGlnGlyArgAsnGlnProGluAlaGlyArgLysTyrTyrArg 
-202 

23 8-HisGlyGluArgProAspProValProGlu-247 

258 -AspPheSerGluAlaAlaGly- 264 

266-IleThrMetLysSer-270 

27 5-GlnGlyLysAsnGluIleArgPro-2 82 

289 -GlyAsnAspPr oAsnGlyArg- 2 9 5 

32 3 -ArgAsnGlyArgArgAlaGlnAla-3 3 0 

33 4 PheArgThrAr gLy s Pr oAsp- 3 4 0 
352 -LeuAlaValArgLysGlyGluLys - 3 5 9 
377-ThrTyrArgGlnArgProGlySer-3 84 
3 87-SerIleGlyArgHisGluAla-3 93 
412-ProGluGlyGluThrGluArgGly-419 
538-2 

AMPHI Regions - AMPHI 

42-ThrAlaLeuAlaGluAlaValGluLeuValLysAlaAlaGly-55 
79-LysAlaAlaGluLeuSerGluAlaValAla-88 

145-GlnLeuSerHisLeuAlaGlyArgLeuIleArgGlyTyrGlyHisLeuGln-161 
1 8 8 - 1 leAsnAlaLeuLysLysGlnLeuAla- 19 6 

2 1 1 - SerGlyThr I leLysThr PheAlaLeuValGlyTyr Thr Asn- 2 2 4 

2 3 1 - PheAsnArgLeuThr Lys - 2 3 6 

271-GlyPheValSerAspLeuProHisLysLeuIleSerAlaPheSerAlaThrLeuGlu-2 89 

3 07-AsnSerGlyGlnGlnIleGluAspValGluAsnValLeuGlnGluIleHis-323 
3 65-GluAsnThrGlyIleAspAlaLeuArgGluAlaIleAlaGluSerCysAla-381 

Antigenic Index - Jameson-Wolf 

l-MetThrGlyArgThrGlyGlyAsnGlySerThrGlnAlaGlnProGluArg-17 
24-MetLeuAspLysAspGlyThrGlySerSerAlaAlaArg-3 6 
48-ValGluLeuValLys-52 

54-AlaGlyGlyAspSGrValArgValGluThrAlaLysArgAspArgProHisThr-71 
77 -ThrGlyLysAlaAlaGluLeuSerGlu- 8 5 

10 0-GluLeuThrProThrGlnGluArgAsnLeuGluLysGluLeuLysCysArgValLeuAsp-119 
12 9-AlaArgArgAlaArgThrGlnGluGlyArgLeuGlnVal-141 

161-GlnSerGlnArgGlyGlyIleGlyMetLysGlyProGlyGluThrLysLeuGluThrAspArgArgLeuIle 
-184 

189-AsnAlaLeuLysLysGlnLeuAlaAsnLeuLysLysGlnArgAlaLeuArgArgLysSerArgGluSerGly 
ThrIleLysThr-216 

22 4-AsnValGlyLysSerSerLeu-23 0 

23 3 -ArgLeuThrLys SerGly I leTyrAla- 2 4 1 
257-TyrIleSerProGluCys-2 62 

2 87-ThrLeuGluGluThrAlaGln-2 93 

3 04-AlaAlaProAsnSerGlyGlnGlnIleGluAspValGluAsnValLeu-319 
323-HisAlaGlyAspIlePro-32 8 

33 3-TyrAsnLysThrAspLeuLeuProSerGluGluGlnAsnThrGlyIle-348 
3 65-GluAsnThrGlyIleAspAlaLeuArgGluAlaIleAla-377 
3 8 0-CysAlaAlaAlaProAsnThrAspGluThrGluMetPro-392 

Hydrophilic Regions - Hopp-Woods 

1 - Me tThr G lyAr gThrG lyG ly - 7 

13-AlaGlnProGluArg-17 

2 5 -LeuAspLysAspGlyThrGly- 3 1 

48-ValGluLeuValLys-52 

54-AlaGlyGlyAspSerValArgValGluThrAlaLysArgAspArgProHis-70 
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78-GlyLysAlaAlaGluLeuSerGlu-85 

101- LeuThrProThrGlnGluArgAsnLeuGluLYsGluLeuLysCysArgValLeuAsp-119 
12 9 -AlaArgArgAlaArgThrGlnGluGlyArgLeuGlnVal - 141 
161-GlnSerGlnArgGlyGlyIle-167 

171-GlyProGlyGluThrLysLeuGluThrAspArgArgLeuIle-184 

189-AsnAlaLeuLysLysGlnLeuAlaAsnLeuLysLysGlnArgAlaLeuArgArgLysSerArgGluSerGly 
Thr-213 

287 -ThrLeuGluGluThr AlaGln- 293 

310-GlnGlnIleGluAspValGluAsnValLeu-319 

33 7-AspLeuLeuProSerGluGluGlnAsn-345 

37 0-AspAlaLeuArgGluAlaIleAla-377 

3 84-ProAsnThrAspGluThrGluMetPro-392 

539-2 

AMPHI Regions - AMPHI 
18-ArgGlnArgGluHisHisArgLeu-2 5 

44-LeuValGlyGlyPheAspPheLeuArgValIleGlyCysGlyGlyValAlaTyrLeuProAspPheGlnGln- 
67 

Antigenic Index - Jameson-Wolf 
l-MetGluAspLeuGlnGluIleGly-8 

15-LysValGlyArgGlnArgGluHisHisArgLeuHisHisProGlnProGlyAsnGlyGluAlaAspAsp-37 

63-ProAspPheGlnGlnAsnValGlyLysAlaAsp-73 

77-ValProAspAspAlaAlaAla-83 

88-IleGluValAspAlaAspAspAlaValCys-97 

102- LeuPheAspGlnProAspAlaGlyGlyAlaGlyAspAlaAlaGluHis-117 

Hydrophilic Regions - Hopp-Woods 

l-MetGluAspLeuGlnGluIleGly-8 

15-LysValGlyArgGlnArgGluHisHisArg-24 

3 1 -GlyAsnGlyGluAlaAspAsp- 3 7 

69-ValGlyLysAlaAsp-7 3 

7 8-ProAspAspAlaAlaAla-83 

88-1 leGluValAspAlaAspAspAlaValCys- 97 

102-LeuPheAspGlnProAspAlaGlyGlyAlaGlyAspAlaAlaGluHis-117 
542-2 

AMPHI Regions - AMPHI 

6 - Ar gl 1 eAr gArgCysS erVa 1-12 

Antigenic Index - Jameson-Wolf 

l-MetProLysTrpSerArgIleArgArgCysSerVal-12 

37-ValArgLeuLysSerSerAspGlyIleAlaSer-47 

56-GlyProMetProSerGluThrValSerHisLysSerAspSerSerArgAsnThrSerAlaSerArgArgAsnV 
alSerProLysCysProPhe-86 

9 0-PheArgGlnAspAlaAlaLysProArgArgPheGlyGlyLys-103 
1 07 -LeuThrGlySerArg- 111 

Hydrophilic Regions - Hopp-Woods 

5 - Ser ArgI leArgArgCys Ser- 1 1 

3 7-ValArgLeuLysSerSerAspGlyIleAla-46 

58-MetProSerGluThrValSerHisLysSerAspSerSerArgAsnThrSerAlaSerArgArgAsnValSerP 
ro-82 

90-PheArgGlnAspAlaAlaLysProArgArgPheGlyGly-102 
544-2 

AMPHI Regions - AMPHI 
H-AlaLeuIleGlyIleLeu-16 
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55-PheTrpPheProSerCysProGlyCysValSerGluMetProLysIleIleLYsThrAla-74 

85-LeuAlaValAlaGlnProIleAspProIleGluSerValArgGlnTyrVal-101 

116-LysAlaValGlyGlnAlaPhe-122 

Antigenic Index - Jameson-Wolf 
l-MetLysLysIleLeu-5 

2 2 - IleProAspSerLysThrAlaPr o- 2 9 

3 5-AspLeuHisGlyLysThrValSerAsnAlaAspLeuGlnGly-48 

59- SerCysProGlyCys-63 

66-GluMetProLysIleIleLysThrAlaAsnAspTyrLysAsnLysAsnPhe-82 
90-ProIleAspProIleGluSerValArgGlnTyrValLysAspTyrGly-105 
113-AspAlaAspLysAlaVal-118 
133-IleGlyLysLysGlyGluIleLeu-140 

144-ValGlyGluProAspPheGlyLysLeuTyrGlnGluIleAspThrAlaTrpArgAsnSerAspAlaVal-16 
6 

Hydrophilic Regions - Hopp-Woods 

l-MetLysLysIleLeu-5 

23-ProAspSerLysThr-27 

6 6 -GluMet ProLys I lei leLysThr AlaAsnAspTyrLysAsnLysAsn- 8 1 
92-AspProIleGluSerValArgGlnTyrValLys-102 

113 -AspAl aAspLys Al aVa 1-118 
133-IleGlyLysLysGlyGluIle-13 9 
156-IleAspThrAlaTrpArgAsnSerAspAlaVal-166 

547- 2 

AMPHI Regions - AMPHI 

7-PheAsnLysThrValAlaSerPheAlaGlnIleValGluThrPheAspVal-23 

62-AsnArgSerPheLys-66 

105-LeuHisIlePheThrAsnIle-lll 

121-GluLeuLeuThrIleLeuValLys-128 

Antigenic Index - Jameson-Wolf 
3-ValAspAsnGlyPheAsnLysThrVal-ll 
3 5-GlnMetLysGlnArgCysGly-41 

53-PheProArgCysGlyPheGluIleProAsnArgSerPheLysGlu-67 

7 6 -LeuSerGluArgPheArgThrAsnAlaGluValGluMe t - 8 8 

12 9-AsnLeuSer ProAsnGlyLysLysArgPhe- 13 8 

Hydrophilic Regions - Hopp-Woods 
3 6 -MetLysGlnArgCys - 4 0 

60- IleProAsnArgSerPheLysGlu-67 
76-LeuSerGluArgPheArgThrAsnAlaGluValGluMet-88 

13 0-LeuSerProAsnGlyLysLysArgPhe-138 

548- 2 (from 23) 
AMPHI Regions - AMPHI 

1 4 - ValLeuAl aAl aLeuAl aAl aCysLys -2 2 
3 9-SerAlaAlaGluAsnAlaAlaLysPro-47 

8 9 - PheThrHi sCysProAspValCysProThr- 9 8 

1 0 3 -Tyr SerAspThrLeuLysGlnLeuGlyGlyGln- 113 
13 2-GluIleIleGlyLysTyrAlaLys-139 
Antigenic Index - Jameson-Wolf 
21-CysLysProGlnAspAsnSerAlaAla-2 9 

39-SerAlaAlaGluAsnAlaAlaLysProGlnThrArgGlyThrAspMetArgLysGluAspIleGlyGlyAspP 

heThrLeuThrAspGlyGluGlyLysProPheAsn-74 

7 6 -SerAspLeuLysGly- 8 0 
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91-HisCysProAspValCysPro-97 

104-SerAspThrLeuLysGlnLeuGlyGlyGlnAlaLysAspValLys-118 

12 4-IleAspProGluArgAspThrProGluIleIleGlyLysTyrAlaLysGlnPheAsnProAspPhe-145 
150-AlaThrGlyGlyGln-154 

169-LysValAsnGlnLysAspAspSerGluAsnTyrLeu-180 
189-LeuIleAspLysAsnGlyGlu-195 

200-SerProTyrGlySerGluProGluThrIleAlaAlaAspVal-213 

Hydrophilic Regions - Hopp-Woods 
22-LysProGlnAspAsnSerAla-2 8 

39-SerAlaAlaGluAsnAlaAlaLysProGlnThrArgGlyThrAspMetArgLysGluAspIleGlyGly-61 

64- ThrLeuThr AspG lyGluGlyLys Pro - 7 2 

7 6 - SerAspLeuLysGly- 8 0 

Hl-GlyGlyGlnAlaLysAspValLys-118 

12 4-1 leAspProGluArgAspThr ProGluI lei le- 1 3 4 

169-LysValAsnGlnLysAspAspSerGluAsnTyrLeu-180 

191-AspLysAsnGlyGlu-195 

203-GlySerGluProGluThrIleAlaAlaAspVal-213 

548-2 (from earlier--to be deleted) 

AMPHI Regions - AMPHI 

1 4 - Va lLeuAl aAl aLeuAl aAl aCysLys - 2 2 

3 9-SerAlaAlaGluAsnAlaAlaLysPro-47 

89-PheThrHisCysProAspValCysProThr-98 

103- TyrSerAspThrLeuLysGlnLeuGlyGlyGln-113 
132-GluIleIleGlyLysTyrAlaLys-13 9 

Antigenic Index - Jameson-Wolf 

21- CysLysProGlnAspAsnSerAlaAla-29 

3 9-SerAlaAlaGluAsnAlaAlaLysProGlnThrArgGlyThrAspMetArgLysGluAspIleGlyGlyAspP 

heThrLeuThrAspGlyGluGlyLysProPheAsn-74 

7 6 - SerAspLeuLysGly- 8 0 

91-HisCysProAspValCysPro-97 

104- SerAspThrLeuLysGlnLeuGlyGlyGlnAlaLysAspValLys-118 

12 4-IleAspProGluArgAspThrProGluIleIleGlyLysTyrAlaLysGlnPheAsnProAspPhe-145 
150-AlaThrGlyGlyGln-154 

1 6 9 - LysValAsnGlnLysAspAspSerGluAsnTyrLeu- 1 8 0 
189-LeuIleAspLysAsnGlyGlu-195 

200-SerProTyrGlySerGluProGluThrIleAlaAlaAspVal-213 

Hydrophilic Regions - Hopp-Woods 

22- LysProGlnAspAsnSerAla-28 

3 9-SerAlaAlaGluAsnAlaAlaLysProGlnThrArgGlyThrAspMetArgLysGluAspIleGlyGly-61 

64-ThrLeuThrAspGlyGluGlyLysPro-72 

76-SerAspLeuLysGly-80 

Hl-GlyGlyGlnAlaLysAspValLys-118 

124-IleAspProGluArgAspThrProGluIleIle-134 

169-LysValAsnGlnLysAspAspSerGluAsnTyrLeu-180 

19 1-AspLysAsnGlyGlu- 19 5 

203-GlySerGluProGluThrIleAlaAlaAspVal-213 
552-1 

AMPHI Regions - AMPHI 
18-CysThrAsnAlaPheAlaAlaPro-25 
2 9 -AlaSerLeuAlaArgTrpLeuAspThr - 3 7 

41-AspArgAspIleGluLysAsnMetIleGluGlyPheAsnAlaGlyPheLysProTyrAlaAspLysAlaLeuA 
laGluMet-67 



WO 01/31019 



PCT/IB00/01661 



-174- 

75-AlaAlaGluAlaPheAsnArgTyrArgGluAsnVal-86 

89- AspLeuIleThrProGluValLys-96 
116-IleAspGlyMetIleAla-121 
139-IleLysLysSerMetSerGluIle-146 

154-SerGlyLysIleAlaGlnHisHisLeuProGluPheThrGluGluLeuArgArg-171 

Antigenic Index - Jameson-Wolf 

2 5-ProProSerAspAlaSerLeu-31 

3 5 - LeuAspThr GlnAsnPheAspAr gAsp 1 1 eGluLysAsnMe tIle-49 
58-ProTyrAlaAspLysAlaLeuAlaGluMetProGluAlaLysLysAspGlnAlaAla-76 
7 8 -AlaPheAsnArgTyrArgGluAsnValLeu- 8 7 

9 0 -Leul leThr Pr oGluValLysGlnAlaVal - 9 9 

105-LysAsnAlaArgGluIleTyrThrGlnGluGluIleAspGly-118 

131-ValValAlaLysAsnProArgLeuIleLysLysSerMetSer-144 

153-LeuSerGlyLysIle-157 

164 -GluPheThrGluGluLeuArgArg- 1 7 1 

173-IleCysGlyGlYLysAsnProAspAlaGlyCysLysGlnAlaGlyGlnValGlyLysArgHisGlnLys-19 
5 

Hydrophilic Regions - Hopp-Woods 

2 6-ProSerAspAlaSerLeu-31 

3 8-GlnAsnPheAspArgAspIleGluLysAsnMetIle-49 

58- ProTyrAlaAspLysAlaLeuAlaGluMGtProGluAlaLysLysAspGlnAlaAla-76 
78-AlaPheAsnArgTyrArgGluAsnValLeu-87 

90- LeuIleThrProGluValLysGlnAlaVal-99 
105-LysAsnAlaArgGluIleTyrThr-112 
114-GluGluIleAspGly-118 

131-ValValAlaLysAsnProArgLeuIleLysLysSerMetSer-144 
164-GluPheThrGluGluLeuArgArg-171 

17 6-GlyLysAsnProAspAlaGlyCysLysGlnAlaGlyGlnValGlyLysArgHisGlnLys-195 
5S3-2 

AMPHI Regions - AMPHI 
31-LeuThrSerIleLeuSerTyrTyrGly-3 9 

59- AsnLeuAlaAspIleMetArgPheGlyAsn-68 
83-GluLeuSerAsnLeu-87 

Antigenic Index - Jameson-Wolf 
10-GlyPheAsnLysLysLeuPro-16 
42-ThrAspLeuArgThrLeuArgGlnLysTyr-51 
5 6 -LysGlyAlaAsnLeu- 6 0 

65-ArgPheGlyAsnGluMetAsnLeuThrProArgAlaLeuArgLeuGluLeuAspGluLeuSerAsn-86 

105- SerIleSerLysAspSerIle-lll 

116-ProAlaValGlyMetArgLysIleLysMetAspGluValSerGlnLys-131 

143- ThrHisPheGluGluLysLysGluThrLysLysIleLys-155 
160-LeuArgGlyGlyGlnAla-165 

Hydrophilic Regions - Hopp-Woods 

42-ThrAspLeuArgThrLeuArgGln-49 

7 5 -ArgAlaLeuArgLeuGluLeuAspGluLeuSer- 8 5 

106- IleSerLysAspSer-llO 

118-ValGlyMetArgLysIleLysMetAspGluValSerGln-130 

144- HisPheGluGluLysLysGluThrLysLysIleLys-155 
554 

AMPHI Regions - AMPHI 

3 5-AlaProThrPheGlnThrProGluThrLeu-44 
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71-AlaAlaLeuThrGlnLeuMet-77 

110 -ArgMetPheValArgPr oGlyAspThrVal - 11 9 

12 4-LeuLeuLysGlyMet-128 

148-SerIleGluAsnPheValGlnGlnMetAsnLysGlu-159 

193- GluAlaLeuMetArgAspPheProGluTyrTyrProLeuPheSer-207 
29 6-ThrValAlaGlnIle-3 00 

331-GluGlnIleLeuGluThrIleGlnProIleProAla-342 

Antigenic Index - Jameson-Wolf 

24-SerProAlaProAsnArgProThrVal-3 2 

37-ThrPheGlnThrProGluThr-43 

53-LeuGlnSerLysGln-57 

6 1 -AlaLysAsnl leAsnThr Pr oValGlu- 6 9 

84- LysAsnMetLysSerGlyAsnIleGlnSerGluGluAsnLeuLysIleProGlu-101 
104-TrpAlaSerGluGlySerArgMetPheValArgProGlyAspThrValSerThrAspLysLeuLeu-125 
143-ArgLeuGlyAsnGlySerIleGluAsnPhe-152 

156-MetAsnLysGluAlaArgArgLeuGlyMetLysAsnThrValPheLysAsnProThrGlyLeuSerArgGlu 
GlyGlnValSerThrAlaLysAsp-187 

194- AlaLeuMetArgAspPheProGluTyrTyr-203 
214-LysAsnIleGluGlnAsnAsnArgAsnIleLeu-224 

22 6-TyrArgAspAsnAsnValAsnGlyLGuLysAlaGlyHisThrGluSerGlyGlyTyrAsn-245 
250-TyrSerGlyAsnGlyArgHis-2 56 

262-LeuGlySerGluSerAlaGluThrArgAlaSerAspAsnSerLys-276 

2 8 5 - PheAspThr Pr oLysI leTyr ProLysGlyLysThr- 296 
302-IleSerGlyGlySerLysLysThrValArg-311 

3 2 3 - Pr oHi sLysGluAlaLysMet AlaGluGlnl leLeu- 334 

342-AlaProValLysLysGlyGlnIleLeuGlyLysIleLysIleArgGlnAsnGlyTyr-360 

3 62-IleAlaGluLysGluIleValAla-369 

3 7 1 - G 1 uAsnVa 1 Ly s Ly sAr g S er Ar gTrpG InAr g - 3 8 1 

Hydrophilic Regions - Hopp- Woods 
2 6-AlaProAsnArgProThr-31 

85- AsnMetLysSerGlyAsnIleGlnSerGluGluAsnLeuLysIleProGlu-101 
107-GluGlySerArgMetPheValArgProGlyAspThrValSerThrAspLysLeuLeu-12 5 
156-MetAsnLysGluAlaArgArgLeuGlyMet-165 
174-ThrGlyLeuSerArgGluGlyGlnValSerThrAlaLysAsp-187 

2 14 -LysAsnl leGluGlnAsnAsnArg-2 2 1 
227 - Ar gAspAsnAsnVa lAsn- 2 3 2 
237-GlyHisThrGluSerGly-242 

2 64-SerGluSerAlaGluThrArgAlaSerAspAsnSerLys-276 

2 89-LysIleTyrProLysGlyLysThr-296 

3 04-GlyGlySerLysLysThrValArg-311 
323-ProHisLysGluAlaLysMetAlaGluGlnIleLeu-33 4 
3 43-ProValLysLysGlyGlnIle-349 

3 53-IleLysIleArgGln-3 57 

3 62-IleAlaGluLysGluIleValAla-3 69 

371 -GluAsnValLysLysArgSerArgTrp- 37 9 

556 

AMPHI Regions - AMPHI 
61-IleGluArgLeuLys-65 

Antigenic Index - Jameson-Wolf 
l-MetAspAsnLysThrLysLeuArgLeu-9 

52-ThrSerArgArgGlnGlnArgGlnPheIleGluArgLeuLysLysPheAspIleAspProGluLysGlyArgI 
leAsnGluAlaAsnLeuArgArgMetTyrHisSerGlyGlyGlnHisGlnLysAspAla-9 5 
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102-SerGlnLysCYsSerValAspGluAlaHisAlaMetPheLysLysArgProThrArgGlnGluIleAsn-12 
4 

127-AlaAlaLysGlnSerArgGlyGlnLysArgProHisArg-139 

Hydrophilic Regions - Hopp-Woods 
l-MetAspAsnLysThrLysLeuArgLeu-9 

53- SerArgArgGlnGlnArgGlnPheIleGluArgLeuLysLysPheAspIleAspProGluLysGlyArgIleA 
snGluAlaAsnLeuArgArgMetTyr-85 

90-GlnHisGlnLysAspAla-9 5 

105-CysSerValAspGluAlaHisAlaMetPheLysLysArgProThrArgGlnGluIleAsn-124 

127-AlaAlaLysGlnSerArgGlyGlnLysArgProHisArg-13 9 

557 

AMPHI Regions - AMPHI 
22-GlyAlaAspGlyIle-2 6 
5 5 -SerGlyArgValAspAspAlaAla- 6 2 

Antigenic Index - Jameson-Wolf 

2 0-LeuLysGlyAlaAspGlyIleSerProProLeuThrTyrArgSerTrpHisIleGluGlyGlyGlnAlaLeuA 
rg-44 

54- AlaSerGlyArgValAspAspAlaAlaGly-63 
68-LeuArgIleAspSerValSerGlnAsnLysGluThrTyrThr-81 
100-GlnValLeuLysArgGlyGluProValGlyLysProMet-112 
12 3-AlaAspAsnGluIleLeuGlyLysGlnGluGluGluAla-13 5 
141-MetArgGlnAspAlaAlaGluGlnIleValArg-151 

Hydrophilic Regions - Hopp-Woods 

21-LysGlyAlaAspGlyIle-26 

5 6 -G lyAr gVa 1 AspAspAl aAlaG ly- 6 3 

68-LeuArgIleAspSerValSerGlnAsnLysGluThrTyrThr-81 

100-GlnValLeuLysArgGlyGluProValGly-109 

126-GluIleLeuGlyLysGlnGluGluGluAla-135 

141-MetArgGlnAspAlaAlaGluGlnIleValArg-151 

560 

AMPHI Regions - AMPHI 

3 0-PheArgAspGlyAlaHisLysMetAlaArgValTrpValGly-43 
167-ArgMetAlaLysMetPhe-172 

1 9 2 - PheLeuLysTyr ProGlyGlu- 198 
216-GluLeuMetGluLysCysGluHisLeuIleGlu-226 

Antigenic Index - Jameson-Wolf 

2 9-ProPheArgAspGlyAlaHisLysMet-37 

61-GlyAlaGluAsnIleProAspArgProAla-70 

76-HisGlnSerGlyTrpGlu-81 

9 5-ValAlaLysArgGluLeuPhe- 1 01 

116-IleGlyIleAspArgAsnAsnArgArgGluAlaAsnGluGlnLeuIle-131 
134-GlyLeuValArgLysAsnGluGlyTyr-142 

148-ProGluGlyThrArgLeuAlaProGlyLysArgGlyLysTyrLysLeuGlyGly-165 
182-AsnSerGlyGluPheTrpProLysAsnSerPheLeuLysTyrProGlyGluIle-19 9 
2 09-HisAlaSerGlySerGluAlaGluLeuMetGluLysCysGluHisLeuIle-225 
242-MetProSerGluThrAla-247 

Hydrophilic Regions - Hopp-Woods 
2 9-ProPheArgAspGlyAlaHisLysMet-37 
64-AsnIleProAspArgProAla-7 0 
95-ValAlaLysArgGluLeuPhe-101 
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116-IleGlyIleAspArgAsnAsnArgArgGluAlaAsnGluGlnLeuIle-131 
13 4-GlyLeuValArgLysAsnGlu-140 

149-GluGlyThrArgLeuAlaProGlyLysArgGlyLysTyrLysLeuGlyGly-165 

211-SerGlySerGluAlaGluLeuMetGluLysCysGluHisLeuIle-225 

242-MetProSerGluThrAla-247 

561 

AMPHI Regions - AMPHI 

22-GlyLeuTrpValGlyLeuAlaAla-29 

46-AlaSerValIleGluGluAlaGlyAsn-54 

79-ValAlaGluPheGluLysSerLeuLysArgIleAlaGln-91 

12 8 - SerTyrArgArgPr oThrGlnVal - 135 

172-MetThrLeuValSerSer-177 

188-ValIleArgProLeuGlnAlaLeuArgGluGlyAlaGluArgIleGlyArgArgCysPheAspIle-2 09 
2 1 9 - PheLysGlnValGlyArgCys PheAsnGlnMet -2 2 9 

23 8-AspAspLeuGluGlyGlnValAlaGluGlnThrArgSerLeuGluLysGln-254 

265-ThrArgAspLeuHisGlnSer-271 

27 5-GlnGlnAlaAlaGluHisPhe-281 

2 83-AsnArgIleLeuPro-2 87 
317-AlaSerAspLeuGlyLysTyrHisGlu-325 
33 9 -ArgLeuLeuLeuSerPheProAsnGly- 347 

3 58-LeuGlnThrLeuGlyArgGlnLeuGly-366 

3 92-GlnGlyLeuHisAspSerIleAlaGlnAlaLeuThr-403 

434-GlyValGlnGluCysTyrGluAspValArgGluLeu-445 

456-LysGluPheProGluAlaValAlaAspLeuPheAlaArgPhe-469 

504-LeuSerAsnIleArgLysHisAlaArg-512 

540-ThrGluLysIleGlyGluProThr-547 

Antigenic Index - Jameson-Wolf 

6-ArgPheSerAspGlyIleSer-12 

48-ValIleGluGluAlaGlyAsn-54 

66-AlaGlyGluGlySerProArgAlaGlnIleAspAsnGlnValAlaGluPheGluLysSerLeuLysArgIleA 
laGlnSerAspAlaIleHisPro-97 

99-lleProSerAspThrProLeu-105 

12 4-ProProLeuGlnSerTyrArgArgProThrGlnValAspLeu-137 
152-GluAsnAlaAsnGluLysAsnThr-159 

193-GlnAlaLeuArgGluGlyAlaGluArgIleGlyArgArgCysPheAsp-208 

210-ProValProGluGlyGlyThrProGluPheLysGlnValGlyArgCysPheAsnGlnMetGlyGlyArgLeu 
LysIleLeuTyrAspAspLeuGluGlyGlnValAlaGluGlnThrArgSerLeuGluLysGlnAsnGlnAsnLeu- 
258 

263-GlnThrThrArgAspLeuHisGlnSerTyrIle-273 

2 89 - ValGlyAlaAspSerGlyArgValCysLeuAspGlyGlySerAsp- 303 
310-HisAlaAspCysGlyThrAlaAlaSerAspLeuGlyLysTyrHisGlu-32 5 
33 2 -TyrGlnAsnGluThrLeuGly- 3 3 8 

344-PheProAsnGlyIleSerLeuAspGluAspAspArgIleLeu-3 57 

3 60-ThrLeuGlyArgGlnLeu-3 65 
371-GlyAlaLysGlnGluGluGluLysArgLeu-3 80 
384-LeuGlnGluArgAsnLeu-389 
394-LeuHisAspSerIle-39 8 

415-AlaPheAlaGluAsnLysArgGluGluAlaAlaGlu-42 6 
43 4-GlyValGlnGluCysTyrGluAspValArgGlu-444 
450-ArgThrLysIleSerAsnLysGluPheProGluAlaVal-462 
480-AlaTrpGluAsnGlySer-485 
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488-ProProGlnGluAla-492 

503-SerLeuSerAsnIleArgLysHisAlaArg-512 

519-ThrLeuSerGluHisGlyGlyArgPhe-527 

531-IleGlnAspAsnGlyGlnGlyPheAspThrGluLysIleGlyGluProThrGlySerHis-550 
556-MetGlnGluArgAlaLysArgIle-563 
568-GluIleArgSerGlnAlaGlnGlnGlyThrThr-578 
584-AlaSerGluGluSerLeuLys-590 



Hydrophilic Regions - Hopp-Woods 

48-ValIleGluGluAlaGlyAsn-54 

68-GluGlySerProArgAlaGlnIle-75 

78-GlnValAlaGluPheGluLysSerLeuLysArgIleAlaGln-91 

12 8 -SerTyrArgArgProThrGln- 13 4 
152-GluAsnAlaAsnGluLys-157 

193-GlnAlaLeuArgGluGlyAlaGluArgIleGlyArgArgCysPhe-207 
213-GluGlyGlyThrProGluPheLysGlnValGly-223 

23 5-IleLeuTyrAspAspLeuGluGlyGlnValAlaGluGlnThrArgSerLeuGluLysGlnAsnGln-2 56 

264 -ThrThrArgAspLeuHis - 269 

290 -GlyAlaAspSerGlyArgValCysLeu-2 9 8 

312-AspCysGlyThrAlaAlaSerAspLeuGlyLysTyrHisGlu-325 
3 4 9 -SerLeuAspGluAspAspArgI leLeu-3 57 
371-GlyAlaLysGlnGluGluGluLysArgLeu-380 
3 84-LeuGlnGluArgAsnLeu-3 89 

415-AlaPheAlaGluAsnLysArgGluGluAlaAlaGlu-426 
437-GluCysTyrGluAspValArgGlu-444 
451-ThrLysIleSerAsnLysGluPheProGluAlaVal-462 
503-SerLeuSerAsnIleArgLysHisAlaArg-512 

53 3-AspAsnGlyGlnGlyPheAspThrGluLysIleGlyGluProThrGly-548 
556-MetGlnGluArgAlaLysArgIle-563 
568-GluIleArgSerGlnAlaGln-574 
584-AlaSerGluGluSerLeuLys-5 9 0 

562 

AMPHI Regions - AMPHI 

48-TrpSerLeuValSerAlaTrpMetValValIle-58 
84-LeuGluThrThrValMetSerAlaValArgThrLeu-95 
9 7 - PheThr Pr oTyrThrThrValAlaSerThrSer- 10 7 
116-ThrPhePheAlaProLeuSerArgTrp-124 

13 3-AsnAlaProValHisSerMetThrLysSerThrProSerSerPheHis-148 
184-ValSerAsnLeuValArgTrpAlaLeu-192 

Antigenic Index - Jameson-Wolf 

9-PheAsnSerGlySerThrLysProThr-17 

32-ProLeuArgAlaArgArgArgSerLeuTrpArg-42 

7 2 -AlaThrGlyGluArgGlnLeuVal -7 9 

105-SerThrSerSerProProGlyAlaGluMet-114 

13 9-MetThrLysSerThrProSerSerPheHisGlySerSerAla-152 

154-LeuArgValGluLysLysGlyIleLeuSerProLeuThr-166 

168-ArgLeuProProSerTrpAspThrSerAlaSerLysArgProCysThr-183 

Hydrophilic Regions - Hopp-Woods 
3 3 -LeuAr gAl aArgAr gAr gS er LeuTrp- 4 1 
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72-AlaThrGlyGluArgGlnLeuVal-79 

110-ProGlyAlaGluMet-114 

140 -Thr Lys SerThr Pro - 1 4 4 

154-LeuArgValGluLysLysGlyIle-161 

176-SerAlaSerLysArgProCysThr-183 

563 

AMPHI Regions - AMPHI 

2 4 - ThrLys ArgGluG lyLys - 2 9 
120-AsnGlnTyrAlaGlnPhe-125 
164-ValAsnGlnIleAsnSerSerHisSerSer-173 
246-AspPheThrArgIleLeuSerTyrHisSer-255 
290-AlaAlaAs nThr S er As nAs nThr Al a - 2 9 8 
313-LysLeuGlyGlyMetTyr-318 

3 6 6 - Ly sAspThrAspAsn- 370 
443-AsnAsnGlnGlyLysLeu-448 
483-SerSerAsnGlnThrGlyAsn-489 
516-SerAsnIleThrAlaProThr-522 
52 9 -ArgThrHisGlyAlaLeuAsp- 53 5 
551-GlnGlnGlyLeuAsnAsnAlaGlyGlnIle-560 
611-LeuAspAsnAlaHisGlyLysLeuLeuSerAla-621 
73 6-LeuAspAsnAlaAlaGlnGly-742 

77 5-GlnMetAsnAsnIleGlyThr-781 

848-ThrGlyLysAlaGlnArgIleHisAsnAlaGlyAlaThrIleGlu-862 
874-LeuHisAsnThrAsnGlu-879 

8 9 6 -TyrGluAl a PheGlyAr g- 901 

9 2 2 - SerAspHi sLeuArgThr Pr oAspGlyAlaAlaHisGluAsnTrp- 93 6 
953-ThrAlaProAlaLys-9 57 
1011-LeuHisSerTyrTrpArg-1016 

103 6-GluGluIleThrArg- 1040 
1131-LeuHisLysArgLeuGlyAspGlyTyr-1139 

1147-GluGlnIleAlaGluLeuThrGlyHisArgArgLeuAspGlyTyrGlnAsn-1163 

1169 -LysAlaLeuMetAsp- 1173 

1194-GlnValAlaGlnLeu-1198 

1 2 7 2 - ThrLeuAspAsnl leGlyGly-1278 

12 89-AlaThrGlnAspIleAsnAsnIleGlyGlyMetLeu-13 00 

1376-GlnAlaGlyArgAspIle-13 81 

1403-11 eArgGlySerThrAsnGluValGlySer Ser- 1413 

1461-ValAspAspAlaSerLysHisThrGlyArg-1470 

1485-SerHisHisGluThr-1489 

1524-GlnAlaGlyAsnHisVal-1529 

1539-GlnSerGluThrTyrHisGln-1545 

1594-LysHisTyrGluGlnIleGlySerThrVal-1603 

1646-ProValThrAspLeuAla-1651 

1685-TyrGlnThrG lyLys S er Al aG InAsnLeuAl aAsnGlyThrThr Asn - 1 7 0 0 

1777-GluGlnSerAsnThrGluArgGlyGln-1785 

1811-GlyGlyAsnValGlyLysGlyTyrGly-1819 

19 64-LysAsnHisSerGlnTyr-1969 

19 87-LeuGlyGlnGlyAlaGlnAsnLysProGln-1996 

2 064 -Thr AspThr Al aG luAr gHi sSerGlySerLeuLysAsnThr PheAsn- 2 07 9 

2093-ValSerGlnAspPheSerLysAsnValGln-2102 

2161-IleLeuAsnMetLeuAlaSerGlyLeuAla-2170 

2193 -GlyGlnHi sPheLysAspLeuAlaGly-2 2 0 1 

2223-LeuGlyAlaAlaValAla-222 8 

2275 -Alal leThrAsnValLeuGlyThrAlaThrGly- 22 85 

22 89-GlyAsnSerAlaThrAspAlaAla-2296 
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2332-HisLysAspProGly-23 3 6 

23 79-11 eThrArgGluPheGlyLysAspIleAla-2 388 

23 93-AsnSerHisGluSer-23 97 

2414-AlaAspGluMetIleAspGlnLeuAsnAsnGluIle-2425 

Antigenic Index - Jameson-Wolf 
1 -Me tAsnLysThrLeu- 5 
9-IlePheAsnArgLysArgGlyAlaVal-17 

22-GluThrThrLysArgGluGlyLysSerCysAlaAspSerAspSerGlySerAlaHis-40 
83-IleIleAlaAspLysAlaAlaProLysThrGlnGln-94 

127-ValGlyAsnArgGlyAlaIleLeuAsnAsnSerArgSerAsnThrGlnThr-143 

152-AsnProTrpLeuAla-156 

15 8-GlyGluAlaArgVal-162 

167-IleAsnSerSerHisSerSerGlnMetAsnGly-177 
17 9-IleGluValGlyGlyArgArgAlaGluVal-188 
205-AsnAlaSerArgAlaThrLeu-211 

213-ThrGlyGlnProGlnTyrGlnAlaGlyAspLeuSerGlyPheLysIleArgGlnGlyAsn-23 2 
23 9 -GlyLeuAspAlaArgAspThrAspPhe- 2 4 7 
252-SerTyrHisSerLysIleAspAla-2 59 

2 64-GlnAspValArgVal-2 68 

292 -AsnThr SerAsnAsnThrAlaAsnAsnGlyThr-3 02 
310-AspThrGlyLysLeuGlyGly-316 
331-AlaGlyIleArgAsnGlnGlyGlnLeu-3 3 9 

3 49 -AspAl aAsnGlyArgLeuValAsn- 3 56 

3 64-AsnAlaLysAspThrAspAsnThrAlaGluHisLysValAsnIleArgSerGlnGlyValGluAsnSerGly 

ThrAlaValSerGlnGlnGlyThrGlnIleHis-398 

400-GlnSerIleGlnAsnThr-40 5 

418-AsnSerGlySerLeuLysAsnGluThrSerGlyThrIleGluAlaAlaArgLeuAlaIleAspThrAspThr 
LeuAsnAsnGlnGlyLysLeuSerGlnThrGlySerGlnLysLeuHisIle-458 

460-AlaGlnGlyLysMetAspAsnArgGlyArgMetGlyLeuGlnAspThrAlaProThrAlaSerAsnGlySer 

SerAsnGlnThrGlyAsnSerTyr-491 

497 - SerSerThrThrThrProThrThr- 5 0 4 

522-ThrPheAlaAspGlyThrIleArgThrHisGlyAlaLeuAspAsnSerGlySer-53 9 

542-AlaAsnGlyGlnThrAspValSerAla-550 

5 5 2 -GlnGlyLeuAsnAsnAlaGlyGln- 5 5 9 

5 66-AsnAlaLysGlySerAla-571 

573-AspAsnHisAsnGly-577 

589-GlySerLeuAsnAsnGlnAsnGlyAsnIleThrThrArgGlnGlnLeuGluIleGluThrAspGlnLeuAsp 
AsnAlaHisGly-616 

631-SerLeuAsnAsnGlnAsnGlyGluIleAlaThrAsn-642 
646-IleIleHisAspGlyGlnGlnSer-653 

659 -AsnThrAsnGlyThr I leGlnSerGlyArgAspValAlall e- 6 7 2 

6 7 5 -LysSerLeuSerAsnAsnGly- 6 8 1 

685-AlaAspAsnLysLeuAspIleAlaLeu-693 

695-AspAspPheTyrValGlu-7 00 

7 02 -AsnlleValAlaGlyAsnGluLeu- 7 09 

711-LeuSerThrArgGlySerLeuLysAsnSerHisThr-722 

725-AlaGlyLysArgIleArgIleLysAlaAsnAsnLeuAspAsnAlaAlaGlnGlyAsnIleGlnSerGlyGly 
ThrThrAspIleGlyThrGlnHisAsnLeuThrAsnArgGlyLeuIleAspGlyGlnGlnThrLysIleGln-772 

7 93 - Al aThr Ar gLeuAspAsnGlnAspG luAsnGlyThrGly- 805 
809-AlaAlaArgGluAsnLeuAsn-815 
821-LeuAsnAsnArgGluAsnSerLeu-82 8 

83 9-GlyAlaLeuAspThrAsnGlyGlnAlaThrGlyLysAlaGlnArgIleHisAsnAlaGlyAla-859 

8 63-AlaAlaGlyLysMetArgLeuGlyValGluLysLeuHisAsnThrAsnGluHisLeuLys-882 
887-GluThrGlyArgGluHisIleVal-894 
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903 -GluLeuLeuArgGluGlyThrGlnHi s - 9 1 1 

917-ValTyrAsnAspGluSerAspHisLeuArgThrProAspGlyAlaAlaHis-93 3 

937-HisLysTyrAspTyrGluLysValThrGlnLysThrGlnVal-950 

960 - SerGlyAsnAspLeuThr I 1 eAspGlyLysGluVal PheAsnThrAspSer- 97 6 

987-GlnThrGluLysAspGlyLeuHisAsnGluGlnThrPheGlyGluLysLysValPheSerGluAsnGlyLys 
LeuHisSerTyrTrpArgGluLysHisLysGlyArgAspSerThrGlyHisSerGluGlnAsnTyrThrLeuProG 
luGluIleThrArgAsn-1041 
1050-GluSerHisArgLysAlaLeu-105 6 

1059-HisAlaProSerGlnGlyThrGluLeuProGlnSerAsnGlyIle-1073 
1100-TyrLeuValGluThrAspProArgPheAlaAsn-lllO 

112 4-LeuLysLeuAspProAsnAsnLeuHisLysArgLeuGlyAspGlyTyrTyrGluGlnArgLeuIleAsn-l 
146 

1153-ThrGlyHisArgArgLeuAspGlyTyrGlnAsnAspGluGluGlnPheLysAlaLeuMetAspAsnGlyAl 

aThrAlaAlArgSerMet Asn- 1183 

1208-LysGluValLysLeuProAspGlyGlyThr-1217 

122 8-ArgValLysAsnGlyAspIleAspGlyLysGly-123 8 

1252-GlySerLeuLysAsSerGlyThrIleAlaGlyArgAsnAla-12 65 

1269 -AsnThrAspThr LeuAspAsnl 1 eGlyGly-1 2 7 8 

12 80-IleHisAlaGlnLysSerAla-1286 

1310-AlaGlyAsnAsnIleAsnSerGlnSerThrThrAlaSerSerGlnAsnThrGlnGlySGrSerThrTyrLe 
u-1333 

1342-ThrGlyLysGluLysGlyVal-1348 

13 53-AlaGlyLysAspIleAsnIle-13 59 

13 64-IleSerAsnGlnSGrGluGlnGlyGlnThrArgLeuGlnAlaGlyArgAspIleAsnLeuAspThrValGl 
nThrSerLysHisGln-13 92 

13 96-PheAspAlaAspAsnHisValIleArgGlySerThrAsnGluValGlySerSerIleGlnThrLysGlyAs 
pVal-1420 

1425-GlyAsnAsnLeuAsnAlaLysAlaAlaGluValSerSerAlaAsnGly-1440 
1446-AlaLysAsnAspIle-1450 

1459-ThrHisValAspAspAlaSerLysHisThrGlyArgSerGlyGlyGlyAsnLysLeuValIle-1479 
1481-AspLysAlaGlnSerHisHisGluThrAlaGlnSerSerThrPheGluGlyLysGln-1499 
1503-GlnAlaGlyAsnAspAlaAsn-1509 
1515-ValIleSerAspAsnGlyThrGlnIleGlnAla-152 5 

1532-GlyThrThrGlnThrGlnSerGlnSerGluThrTyrHisGlnThrGlnLysSerGlyLeu-1551 

1561-GlySerLysThrAsnThrGlnGluAsnGlnSerGlnSerAsnGluHisThrGlySerThrValGlySerLe 

uLysGlyAspThrThrIle-159 0 

1592-AlaGlyLysHisTyrGluGlnIle-15 99 

1603-ValSerSerProGluGlyAsnAsn-1610 

1621-AlaAlaHisAsnLysLeuAsnSerAsnThrThrGlnThrTyrGluGlnLysGlyLeu-163 9 

1659-GlnSerSerLysGlnValGlyGlnSerLysAsnAspArgValAsn-1673 

1684-AlaTyrGlnThrGlyLysSerAlaGln-1692 

1694LeuAlaAsnGlyThrThrAsnAlaLys-1702 

1710-TyrGlyGluGlnGlnAsnArgGlnThrThrGln-1720 

1729-SerGlnIleGlnAlaGlyGlyLysThrThr-173 8 

1744-AlaAlaGluGlnSerAsn-1749 

17 54-GlySerAspValAlaGlyLys-1760 

17 67-AlaAspAsnAspIleThr-1772 

1774-GlnSerAlaGluGlnSerAsnThrGluArgGlyGlnAsnLysSerAlaGlyTrpAsn-17 92 

1812-GlyAsnValGlyLysGlyTyrGlyAsnGlyAspSerIleThrHisArgHisSerHisIleGlyAspLysGl 

ySer-1836 

1841-GlnSerGlyGlyAspThrThrIleLys~1849 
1851-AlaGlnValArgGlyLysGlyValGlnValAsnAlaLysAsn-1864 
1869-SerValGlnAspArgGlul874ThrTyrGlnSerLysGlnGlnAsnAla-1883 
1895-AlaGlyGlyAspTyrSerGlnSerLysIleArgAlaAspHis-19 08 
1912 -ThrGluGlnSerGlylleTyrAlaGlyGluAspGlyTyrGln- 1925 



WO 01/31019 



PCT/IB00/01661 



-182- 

192 9-GlyAsnHisThrAspLeuLYsGlyGlyIle-1938 
1942 -ThrGlnSerAlaGluAspLysGlyLyAsnArgPheGln- 1954 
1959-ThrHisSerAspIleLysAsnHisSerGlnTyrLysGlyGluSerPhe Gly-1975 
1982-1 1 eS erG lyLys ThrLeuGlyGlnGlyAlaGlnAsnLys Pr oGlnAsnLy sHi s - 1 9 9 9 
2003-ValAlaAspLysAsnSerAlaSer Ser-2011 

2014-GlyTyrGlySerAspSerAspSerGlnSerSerIleThrLysSerGlyIleAsnThrArgAsn-2 03 4 
203 6-GlnIleThrAspGluAlaAlaGln-2043 

2045-ArgLeuThrGlyLysThrAlaAlaGlnThrLyAlaAspIleAspThrAsnValThrThrAspThrAlaGlu 
ArgHisSerGlySerLeuLysAsnThrPheAsnLysGluAlaValGlnSerGluLeuAspLeuGlnArgThrValS 
erGlnAspPheSerLysAsnValGlnGlnAlaAsnThrGluIle-2108 
2110-GlnHisLeuAspLysLeuLysAlaAspLysGluAlaAlaGluThrAlaAla-2 12 6 

213 1-AlaAsnGlyAspMetGluThrAlaLysArgLysAlaHisGluAlaGlnAspAlaAlaAlaLysAlaAspAs 

nTrpGlnGln-2157 

2172-ProThrGlnSerGly-217 6 

2195-HisPheLysAspLeuAlaGlyGlnAsnAlaAsnGlyLysLeuThrAlaSerGlnGluThr-2 214 

2 2 3 1 - GlyAspAsnAsnAl a - 2 2 3 5 

22 41-SerAlaGlyGlySerGluAla-2247 

2 2 5 6 - LeuTyrG lyLy sG luLysGlySerAspLeuThrAl aG luGluLysG luThrVa 1-2273 

22 88-ValGlyAsnSerAlaThrAspAlaAlaGlnGlySerLeuAsnAla-23 02 

23 04-SerAlaValGluAsnAsnAspThrValGluGlnVal-2315 
2319-LeuArgHisProArg-23 23 

2331 -ValHisLysAspProGlySerThrLeuGluProAsnl le-2 3 43 
2355-PheProAsnSerGluPheGlyGlyGluGlyGlyVal-23 66 
2379-IleThrArgGluPheGlyLysAspIleAlaVal-2 3 89 

23 91-ValGlyAsnSerHisGluSGrGlyGluLysIleAsnTyrSerIleArgArgAsnLeuSerLeuAspLysAl 
aAspGluMetIleAsp-2419 

2421-LeuAsnAsnGluIleGlyArgGluIleAla-2430 
2432 -AsnThrAsnArgLeuAsnThrLysGluLeu-2 44 1 
2447-GluThrTyrLysAsnAsnGlyPhe-2454 

2456-GlnAlaGluArgAsnSerAsnGlyAsnTyrAspValValArgLysArgLeuSerGluLysAspTyrGlnAs 
nThrSerAsn-2482 

2496-IleGlnGlnArgArgLysGlnIleArg-2504 
2510 - ArgGlnTrpArgAr g- 2 514 

Hydrophilic Regions - Hopp-Woods 
10-PheAsnArgLysArgGlyAla-16 

22-GluThrThrLysArgGluGlyLysSerCysAlaAspSerAspSerGlySerAlaHis-40 

83-IleIleAlaAspLysAlaAlaProLysThrGlnGln-94 

13 6-AsnSerArgSerAsnThr-141 

15 8-GlyGluAlaArgVal-162 

181-ValGlyGlyArgArgAlaGluVal-188 

224-SerGlyPheLysIleArgGln-2 30 

240-LeuAspAlaArgAspThrAspPhe-247 

331 -AlaGlyl 1 eArgAsn- 3 35 

3 64-AsnAlaLysAspThrAspAsnThrAlaGluHisLysValAsnIleArgSerGlnGlyValGluAsnSerGly 
-387 

42 0-GlySerLeuLysAsnGluThrSerGlyThrIleGluAlaAlaArgLeuAlaIleAspThrAspThrLeuAsn 
Asn-444 

446-GlyLysLeuSerGln-450 

460-AlaGlnGlyLysMetAspAsnArgGlyArgMetGlyLeu-472 
481-AsnGlySerSerAsnGlnThr-487 
534-LeuAspAsnSerGly-53 8 
544-GlyGlnThrAspValSerAla-550 

602-GlnGlnLeuGluIleGluThrAspGlnLeuAspAsnAlaHis-615 
63 5-GlnAsnGlyGluIleAlaThr-641 
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665-GlnSerGlyArgAspValAlaIle-672 

6 85-AlaAspAsnLysLeuAspIleAlaLeu-693 
7 15 -GlySerLeuLysAsn- 719 

725 -AlaGlyLysArgI leArgl 1 eLysAlaAsnAsnLeuAspAsnAlaAla-7 40 

7 67-GlnGlnThrLysIleGln-772 

7 94-ThrArgLeuAspAsnGlnAspGluAsnGlyThr-804 
809-AlaAlaArgGluAsnLeu-814 
822-AsnAsnArgGluAsnSer-827 
841 - LeuAspThr AsnG ly- 8 4 5 
847-AlaThrGlyLysAlaGlnArgIleHis-8 55 

863-AlaAlaGlyLysMetArgLeuGlyValGluLysLeuHisAsnThrAsnGluHisLeuLys-8 82 

887-GluThrGlyArgGluHisIleVal-894 

9 03-GluLeuLeuArgGluGlyThrGlnHis-911 

919-AsnAspGluSerAspHisLeuArgThrProAspGlyAlaAla-93 2 

93 9-TyrAspTyrGluLysValThrGln-946 

9 64-LeuThrIleAspGlyLysGluValPheAsn-973 

9 87-GlnThrGluLysAspGlyLeuHisAsn-995 

998 -Thr PheGlyGluLysLysValPheSerGluAsnGlyLys- 1 010 

1015-TrpArgGluLysHisLysGlyArgAspSerThrGlyHisSerGluGln-103 0 

103 6-GluGluIleThrArg-1040 

105 0-GluSerHisArgLysAlaLeu-1056 

1063-GlnGlyThrGluLeuProGln-1069 

1104-ThrAspProArgPheAlaAsn-lllO 

1124-LeuLysLeuAspPro-112 8 

113 0 -AsnLeuHisLysArgLeuGly- 113 6 

1153-ThrGlyHisArgArgLeuAspGlyTyrGlnAsnAspGluGluGlnPheLysAlaLeuMet-1172 
117 5-GlyAlaThrAlaAlaArg-1180 
1208-LysGluValLysLeuProAspGlyGlyThr-1217 
122 9 - ValLysAsnGlyAspI 1 eAspGlyLysGly-12 3 8 
12 52 -GlySerLeuLysAsn- 12 5 6 

12 80-IleHisAlaGlnLysSerAla-1286 
132 4-GlnAsnThrGlnGly-132 8 
1343-GlyLysGluLysGlyVal-13 48 

13 53-AlaGlyLysAspIleAsn-13 58 

13 66-AsnGlnSerGluGlnGlyGlnThrArgLeuGlnAlaGlyArgAspIleAsnLeu-13 83 

1387-GlnThrSerLysHisGln-13 92 

1 3 9 6 - PheAspAlaAspAsnH is Va 1-1402 

140 6-SerThrAsnGluValGlySer-1412 

1414-IleGlnThrLysGlyAspVal-142 0 

142 8 -LeuAsnAlaLysAlaAlaGluValSer Ser - 1 4 3 7 

1446-AlaLysAsnAspIle-1450 

1460-HisValAspAspAlaSerLysHisThrGlyArgSerGlyGlyGly-1474 
1481-AspLysAlaGlnSerHisHisGluThrAlaGln-1491 
1493-SerThrPheGluGlyLysGln-149 9 
153 7-GlnSerGlnSerGluThr-1542 

1562-SerLysThrAsnThrGlnGluAsnGlnSerGlnSerAsnGluHisThrGly-157 8 

1584-LeuLysGlyAspThr-1588 

1604-SerSerProGluGlyAsn-1609 

1621AlaAlaHisAsnLysLeuAsnSer-1628 

163 4 -TyrGluGlnLysGly- 163 8 

1659-GlnSerSerLysGlnValGlyGlnSerLysAsnAspArgValAsn-1673 

1686-GlnThrGlyLysSerAlaGln-1692 

1712-GluGlnGlnAsnArgGlnThrThr-1719 

1744-AlaAlaGluGlnSerAsn-1749 

1756-AspValAlaGlyLys-17 60 
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1767-AlaAspAsnAspIle-1771 

177 5-SerAlaGluGlnSerAsnThrGluArgGlyGlnAsnLys-1787 

1822-AspSerIleThrHis-182 6 

183 0-HisIleGlyAspLysGlySer-183 6 

1843 -GlyG 1 yAspThr Thrl leLys - 1 8 4 9 

1851-AlaGlnValArgGlyLysGlyVal-1858 

1 8 6 9 - SerValGlnAspArgGluThrTyrGlnSerLysGlnGlnAsnAla- 1883 
1897-GlyAspTyrSerGlnSerLysIleArgAlaAspHis-19 08 
1919-AlaGlyGluAspGlyTyrGln-192 5 

193 2 -ThrAspLeuLysGly- 193 6 

1943-GlnSerAlaGluAspLysGlyLysAsnArgPhe-1953 

19 61-SerAspIleLysAsn-19 65 

1 9 6 7 - SerGlnTyrLysGlyGluSer- 1 97 3 

19 91-AlaGlnAsnLysProGlnAsnLysHis-1999 

2003 -ValAlaAspLysAsnSerAla-2 00 9 

2 0 17 -SerAspSerAspSerGlnSerSerIleThr-2 02 6 

2 03 6 -Glnl leThrAspGluAlaAlaGln- 2043 

2050 -ThrAlaAlaGlnThrLysAlaAspI leAspThr- 2 060 

2065-AspThrAlaGluArgHisSerGlySerLeu-2 074 

207 7 -ThrPheAsnLysGluAlaValGlnSerGluLeuAspLeuGlnArg- 2 091 
2104-AlaAsnThrGluIle-2108 

2110-GlnHisLeuAspLysLeuLysAlaAspLysGluAlaAlaGluThrAlaAla-2 12 6 

2 133 -GlyAspMetGluThrAlaLysArgLysAlaHisGluAlaGlnAspAlaAlaAlaLysAlaAspAsn-2154 

2195 -Hi sPheLysAspLeuAlaGly-2 2 0 1 

22 08-LeuThrAlaSerGlnGluThr-2214 

2243-GlyGlySerGluAla-2247 

22 57-TyrGlyLysGluLysGlySerAspLeuThrAlaGluGluLysGluThrVal-2273 
2291-SerAlaThrAspAlaAlaGln-2 297 

23 04-SerAlaValGluAsnAsnAspThrValGluGlnVal-2315 
2319-LeuArgHisProArg-2323 
2331-ValHisLysAspProGlySerThrLeu-2339 
2379-11 eThrArgGluPheGlyLys - 2 3 8 5 

23 93-AsnSerHisGluSerGlyGluLysIleAsnTyrSerIleArgArgAsnLeuSerLeuAspLysAlaAspGl 
uMetIleAsp-2419 

2424-GluIleGlyArgGluIleAla-2 43 0 
2435 -ArgLeuAsnThrLysGluLeu- 2 44 1 
2456 -GlnAlaGluArgAsnSerAsnGly- 24 63 

2466 - AspVal Va 1 Ar gLysArgLeuSerGluLysAspTyrGlnAsn- 2479 
2496-IleGlnGlnArgArgLysGlnIleArg-2 504 
2510 -ArgGlnTrpArgArg- 2 514 
564-2 

AMPHI Regions - AMPHI 
6-TyrLysValValPhe-10 
2 5 -LysArgGluGlyLysAsnThr- 3 1 

40-LeuProAsnAspIleAlaGlyPheAlaGlyPheIleHisSerIleSer-55 
1 1 8 - AsnG InTyr Al aG InPhe - 123 

162-ValAsnGlnIleAsnSerSerHisSerSerGlnLeuAsn-174 
244-AspTyrThrArgIleLeuSerTyrHisSer-253 
288-AlaAlaAsnThrSerAsnAsnThrAla-29 6 
311-LysLeuGlyGlyMe tTy r - 3 1 6 
322-LeuIleSerThrValGluGln-3 28 
39 0-SerGlnThrLeuAsp-394 

407 - ValArgAsnLeuGlyArgLeuLysAsnGlnAsn-4 17 
433-LeuAspAsnThrGlyAsnIleThrGlnThrGly-443 
449-LeuValSerAlaGlyLysPheAspAsnSer-458 
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478-IleProGlnIleProSerThr-484 

518-IleGlnThrThrGlyAlaPheAspAsnAlaGlySerIleAsnAla-53 2 

561-SerPheAsnAsnThrValLys-567 

600-LeuHisAsnAlaGly-604 

638-GlyLeuHisAsnAlaGly-643 

658-LeuArgAsnThrGlyLysVal-664 

73 6-LeuTyrAsnGlnHisGly-741 

765-AspGlyThrIleGlnSerAla-771 

841-AspAsnGlnValThrGlyLys-847 

871-AspGlyLeuThrHisIleGlyAlaGly-879 

882-LeuThrAsnThrG lyThrG lyLy s IleTyr-891 

958 -AlaGlyMe tAlaAspThrPheVal - 9 6 5 

9 8 0 -SerValArgAsnMetGlnAsnl leAsnAsnHis - 99 0 

1000-AlaGluLysGlnVal-1004 

112 5-ThrGlnTrpAspSerValThrLys-113 2 

1185-IleLysLeuIleAspGlyValSerThr-1193 

12 63 -HisLysArgLeuGlyAspGlyTyr- 12 7 0 

1278-GluGlnIleHisGlnLeuThrGlyTyrArgArgLeuAspGlyTyr-12 92 
12 9 9 - PheLysAlaLeuMetAspAsn- 1 305 
132 5 -GlnValAlaArgLeu- 13 2 9 

1461-ThrAlaIleAspArgMetAlaGlyIleAsnValValGlySerHisThrGluGlnValAspAsnArg-1482 

1504-SerAsnG InVa 1 Ly sAspGlyThrThr - 1 5 1 2 

1515-ThrAlaGlyAsnAsn-1519 

1542-ArgHisValArgGlnSerThrGluVal-1550 

1596-ArgGlnIleThrGluLeu-1601 

172 0-IleIleGlySerLeuAsn-172 5 

17 91-AlaGlnAsnPheIleGlnAlaAlaGlnAsnValGlyLysSer-1804 

1822-TyrGlnAlaThrGlnGlnMet-1828 

1870-GluAlaAlaAlaSerGln-1875 

1925-GlySerGluGlnSer-1929 

1955-GlyGlyAsnIleGlyLysGlyLys-19 62 

2106-AspIleGlnAsnHisSer-2111 

213 8-GlnGlyArgProThrAspArgIleSerProAla-214 8 

2177 - Al aG lyGlnLeuAl aArgThrGlyArgThr Al aLys - 2 1 8 8 

22 04-AspGlnHisSerGlyHisLeuLysAsnSerPhe-2214 

2228~GluValThrLysGluPheGlyArgAsnAlaAla-223 8 

22 43-AlaValAlaAspLysLeuGlyAsnThrGlnSerTyrGluArgTyrGln-22 58 

22 97 -ArgTyrAspThrTrpLysGlu- 23 03 

23 08-ArgSerIleLeuHisGlyAlaAlaGly-2316 
2320-ThrGlySerLeuGlyGlyIleLeuAla-2328 
2336-AlaProTyrLeuAspLysAlaAlaGluAsnLeuGlyPro-2348 
23 52-AlaAlaValAsnAlaLeuGly-23 58 

23 95-LysTyrAlaGluAlaLeuLysArg-2402 
2404-ValGluLysArgGluGly-2409 

2424 -Glnl leLeuArgTrpValAspLysGlySerGlnAspGly-2 43 6 

2470-GlnThrTyrAsnAspProLysLeuPheGluGluTyr-2481 

2520 -GluGlyLeuThrSerLeuVal- 2 52 6 

2 537-LeuAlaGlyIleArgAsnLeuLysAsnIle-2546 

2 571-ValAlaLysGlyAspArg-2 57 6 

2 620-LysProGlnArgGln-2 624 

2 647-AspValCysThrGluCys-2 652 

2 669-ProGluIleGluArg-2 673 

Antigenic Index - Jameson-Wolf 
10-PheAsnLysHisArgAsnCysMet-17 
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22 -GluAsnAlaLysArgGluGlyLysAsnThrAlaAsp-33 
82-ValAlaAspLysSerAlaProAlaGlnGlnGln-92 

12 5-ValGlyAsnArgGlyAlaIleLeuAsnAsnSerArgSerAsnThrGlnThr-141 

150-AsnProTrpLeuAla-154 

15 6-GlyGluAlaArgVal-160 

165-IleAsnSerSerHisSerSerGlnLeuAsnGly-175 
177-IleGluValGlyGlyArgArgAlaGluVal-186 
2 03-AsnAlaSerArgAlaThrLeu-209 

214-ProGlnTyrGlnAlaGlyAspLeuSerGlyPheLysIleArgGlnGlyAsn-23 0 
2 3 7 -GlyLeuAspAlaArgAspThr AspTyrThrArg-2 47 
250-SerTyrHisSerLysIleAspAla-2 57 
262 - GlnAspVa lArgVa 1-266 

269 -GlyGlnAsnAspValAl aAlaThrGlyAspAlaHi sSerPro - 2 8 2 

2 9 O-AsnThrSerAsnAsnThrAlaAsnAsnGlyThr-3 00 

3 08 -AspThrGlyLysLeuGlyGly- 314 
327-GluGlnAlaGlyIleArgAsnGlnGlyGln-33 6 
347-AsnAlaGluGlyLysLeuValAsn-3 54 
361-ThrGlyGluAsnHis-3 65 

373-AsnValHisAsnSerGlyThrValAlaSerGlnAspAspAlaAsnIleHis-389 

3 91-GlnThrLeuAspAsnSerGlyThrVal-399 

4 0 1- Ser SerGlyArgLeuThrVal - 4 0 7 

409 -AsnLeuGlyArgLeuLysAsnGlnAsnAsnGly- 419 

424-AlaArgLeuAspMetSerThrGlyGlyLeuAspAsnThrGlyAsnIleThrGlnThrGlySerGln-445 

453-GlyLysPheAspAsnSerGlyLysIleGlyValSerAspValProGlnThrGlyLeuAsnProAsnProSer 

Val-477 

486-ThrGlySerGlySer-4 90 

493-ValSerValSerLysProGlySerAsnAsnProValSerProThrAlaProAlaLysAsnTyrAla-514 

525-AspAsnAlaGlySerIleAsnAlaGlyGlyGlnIleAsp-537 

542-AsnGlyLeuGlyAsnSerGlySer-549 

553-AlaLysLeuArgValSerGlyAspSerPheAsnAsnThrValLysGlyLysLeuGlnAla-572 

5 80-GlnThrAlaLysAsnSerGlyHis-587 

591-GlnThrGlyLysIleAspAsnArgGluLeuHisAsnAlaGlyGlu-605 
615-HisSerGlyArgLeuSerAsnAspLysLysGlyAsnIle-627 

647-AlaAspSerGlyThrValThrThrLysAsnAsnLeuArgAsnThrGlyLysValSerValAlaArgLeuAsn 
ThrGluGlyGlnThrLeuAspAsnThrArgGlyArgI leGluAlaGluThrValAsn- 689 
694-GlnLeuThrAsnGlnSerGlyHis-701 

710-IleAsnSerArgAsnValAspAsnGlnAsnGlyLysLeuLeuSer-724 

732-ValSerAspGlyLeuTyrAsnGlnHisGly-741 

7 50-SerIleHisAspLysAsnGlnAsnThr-758 

7 61-LeuAsnAsnAlaAspGlyThrIle-768 

7 80-SerLeuAlaAsnAsnGlyThr-786 

7 89-AlaGlyAsnLysLeuAsp-79 4 

7 97-LeuThrAspAspPheValValGluArgAspLeuThrAlaGlyLys-811 
817-11 eLy sGlyAr gLeuLys AsnThrH i sThr- 8 2 6 

83 6-AsnAlaGlyAsnIleAspAsnGlnVal-844 

849-IleGlyGlyGluGlnThrAspIleThrSerGluGlnHisValAspAsnArgGlyLeuIleAsnSerAspGly 
-872 

8 8 1 - ThrLeuThr AsnThrG lyThrGlyLys IleTyr-8 9 1 

9 03-LeuAsnArgGluGluThrThrGluGlySerThrLysAla-915 
919-AlaAlaArgLysArgLeuAspIleGlyAlaLysGluIleHisAsnGlnGluGly-936 
939-LeuSerSerGluGly-943 
948-GlyAsnArgLeuAspGluGlnHisHis-956 

9 85-GlnAsnIleAsnAsnHisPheLysThrGluThrTyrLeuAlaLysAlaGluLysGlnValArgAsp-1006 
1017-GlnAlaGlyLysAspGlyLeuPheAspAsnSerGlnGlyGlnLysAspGlnThrThr-103 5 
1039-HisLeuLysAsnGlySerArgIleGluAla-1048 
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106 0-ThrTyrLysGluArgIleIleGluAsnArgProAlaHis-1072 

107 6-GlyGlyAspLeuThrAlaSerGlyGlnAsnTrpLeuAsnLysAspSerArgIle-1093 

109 8-ArgIleIleThrAspAspLeuAsnGlnLysGluIleThrAsnGlnSerThrThrGlyLysGlyArgThrAs 
pAlaVal-1123 

112 6-GlnTrpAspSerValThrLysLysGlyTrpTyrSerGlyArgLysArgGlnArgArgThrGluArgAsnHi 

sThrProTyrHisAsp-1154 

116 0-HisAspPheAspThrProVal-1166 

1172-AsnAlaAlaSerProSerPhe-1178 

119 6-ValAsnGlyGlnArgIleHisThr-12 03 

1223-ThrThrHisProAspAsnLysGlyTrp-1231 

123 4-GluThrAspProGlnPheAlaAspTyrArgArgTrpLeuGlySerAspTyr-1250 

125 8-AspThrAsnHisLeuHisLysArgLeuGlyAspGlyTyrTyrGluGlnLysLeuValAsn-12 77 

1285-GlyTyrArgArgLeuAspGlyTyrArgSerAspGluGluGlnPheLysAlaLeuMetAspAsnGly-13 06 

1343-LeuSerAspGlySerThrGln-1349 

135 9 -LeuAlaArgLysGlyAspLeuAsnThr SerGlyGly- 13 70 

13 82-GlnAsnGlyAsnLeuThrAsn-13 88 

1403-ArgAsnIleAsnSerAsnGlyAsnIleGln-1412 

1416-IleGlyLeuLysAlaGluLysSerIleAsnIleAspGlyGlyGlnValGln-1432 

1445-AsnLeuAsnGlyThrThrGlnThrSerGlyAsnGluArgAsnGlyAsnThrAlaIleAspArgMetAla-l 
467 

1473-GlySerHisThrGluGlnValAspAsnArgThrSerAspGly-148 6 

1491-HisAlaSerAsnAspIle-1496 

1503-ValSerAsnGlnValLysAspGlyThrThr-1512 

152 5-IleArgThrGluHisArgGluAlaTyrGlyThrLeuAspAspGluAsnHisArgHisValArgGlnSerTh 
rGluValGlySerSerIleArgThrGlnAsnGly-1559 

1564-AlaGlyAsnAspLeuLysIleArgGlnGlyGluLeuGluAlaGluGluGlyLysThr-1582 
158 6-AlaGlyArgAspValThrIleSerGluGlyArgGlnIleThrGluLeuAspThrSerValSerGlyLysSe 
rLysGlyl leLeuSer SerThrLysThrHi sAspArgTyrArgPheSerHi sAspGluAlaVa 1-163 0 
1633-AsnIleGlyGlyGlyLysMet-163 9 

1 6 4 4 - GlyGlnAspI 1 eAs nValAr gGlySer AsnLeuI 1 eSer AspLy sG ly 1 1 eVa 1-1661 
1664-AlaGlyHisAspIleAspIleSerThrAlaHisAsnArgTyrThrGlyAsnGluTyrHisGluSerLysLy 
sSerGlyVal-1690 

1699-ThrIleGlyAsnArgLysThrThrAspAspThrAspArgThrAsnIle-1714 
1723-SerLeuAsnGlyAspThr-1728 

173 2-AlaGlyAsnArgTyrArgGlnThrGlySerThrValSerSerProGluGlyArgAsnThrValThr-17 53 

17 61-PheAlaAsnAsnArgTyrAlaThrAspTyrAlaHisThrGlnGluGlnLysGly-177 8 

17 99-GlnAsnValGlyLysSerLysAsnLysArgValAsn-1810 

183 2-AlaProSerSerSerAlaGlyGlnGlyGlnAsnAsnAsnGlnSerProSerIle-1849 
185 4 -ThrTyrGlyGluGlnLysSerArgAsnGluGlnLysArgHi sTyrThr- 1 869 
1878-GlyLysGlyGlnThr-1882 

18 86 -AlaThrGlySerGlyGluGlnSerAsnlleAsn- 1896 
1898-ThrGlySerAspVal-1902 

1919-GlnSerAlaLysGlnAspGlySerGluGlnSerLysAsnLysSerSerGlyTrpAsnAla-193 8 

19 54-AlaGlyGlyAsnIleGlyLysGlyLysGluGlnGlyGlySerThrThrHisArgHisThrHisValGlySe 
rThrThrGlyLysThrThrIleArgSerGlyGlyAspThrThrLeu-1992 

19 99 -GlyLysGlyl 1 eGlnAlaAspThrArgAsnLeuHis - 2010 

2013-SerValGlnAspThrGluThrTyrGlnSerLysGlnGlnAsnGlyAsn-2028 

203 8-SerAlaSerGlySerTyrArgGlnSerLysValLysAlaAspHis-20 52 

2062-TyrAlaGlyGluAspGlyTyrGlnIleLysValArgAspAsnThrAspLeuLysGly-2080 

2086 - SerGlnSerAlaGluAspLysGlyLysAsnLeuPhe- 2 097 

2105-SerAspIleGlnAsnHisSerArgTyrGluGlyArgSerPheGly-2119 

2126-LeuAsnGlyGlyTrpAspGlyThrValThrAspLysGlnGlyArgProThrAspArgIleSerPro-2147 

2151-TyrGlySerAspGlyAspSerLysAsnSerThrThrArgSerGlyValAsnThrHis-2169 

2173-IleThrAspGluAlaGlyGlnLeuAlaArgThrGlyArgThrAlaLysGluThrGluAlaArgIle-2194 
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2197-GlyIleAspThrGluThrAlaAspGlnHisSerGlyHisLeuLysAsnSerPheAspLysAspAlaValAl 

aLysGluIleAsnLeuGlnArgGluValThrLysGluPheGlyArgAsnAlaAla-223 8 

2 2 44-ValAlaAspLysLeuGlyAsnThrGlnSerTyrGluArgTyrGlnGluAlaArgThrLeuLeu-2 2 6 4 

2 2 6 6-AlaGluLeuGlnAsnThrAspSerGluAlaGluLysAlaAlaPhe- 2 2 8 0 

2292-AlaGluAsnGlnSerArgTyrAspThrTrpLysGluGlyGlyIleGlyArgSerIle-2310 

233 8-TyrLeuAspLysAlaAlaGluAsnLeuGlyProAlaGly-2350 

2 3 7 8 - ValAspTrpAsnAsnArgGlnLeuHisProLysGluMet AlaLeu- 2392 

2394-AspLysTyrAlaGluAlaLeuLysArgGluValGluLysArgGluGlyArgLysIleSerSerGlnGluAl 
aAlaMetArgIleArgArgGlnIle-2425 

2428-TrpValAspLysGlySerGlnAspGlyTyrThrAspGlnSerVal-2442 
2 448-MetLysGlyGluAspLysAlaLeu-2455 

2 460-AspTyrArgAspTyrGlyAlaArgAsnProGlnThrTyrAsnAspProLysLeuPheGluGluTyrArgAr 
gGlnAspLys Pr oGluTyrArgAsn- 2491 

249 6-HisSerGlyThrLysAspThrLysIleArgGlnGlyGluArgLysAsnGluGluPhe-2514 
2 527-AsnProAsnProArgIleLysVal-2B3 4 

2 54 1-ArgAsnLeuLysAsnI leLys ProThrValThrGlySer AspPr o- 2 555 

2 569-GlyAsnValAlaLysGlyAspArgIleProAspThrAlaLeuAlaSerLysGlyIleLysHisLysAsnAr 
gLysAspGlnLeuGluLysAsnLysLysSerGlyGluAspPheGluMet-2 608 

2 610-IleTyrGlnLysLysValLysGlnGlyPheLysProGlnArgGlnIleThrValLysThrLysSerGlyVa 
lLysThrArgLeuAspIleIleSerLysGluGlyGlyLeuAspValCysThrGluCysLysAla-2654 
2659-ProLeuThrLysAsnGlnLysLysAlaPheProGluIleGluArgThrGlyAla-2 67 6 
2680-GlyLysGlyLysProGlyTyrProLysGlyThrLysIleGluProThrLysValIleIleGluArgLysAr 
g-2703 

Hydrophilic Regions - Hopp-Woods 
1 0 - PheAsnLysHi sArgAsn- 1 5 

22-GluAsnAlaLysArgGluGlyLysAsnThrAlaAsp-33 

82-ValAlaAspLysSerAlaPro-88 

134 -AsnSerArgSerAsnThr- 13 9 

156-GlyGluAlaArgVal-160 

17 9-ValGlyGlyArgArgAlaGluVal-186 

222-SerGlyPheLysIleArgGln-22 8 

23 8-LeuAspAlaArgAspThrAspTyr-2 45 

271-AsnAspValAlaAla-275 

32 9 -AlaGlyIleArgAsn-3 3 3 

348-AlaGluGlyLysLeu-3 52 

3 61-ThrGlyGluAsnHis-3 65 

3 81-AlaSerGlnAspAspAlaAsnIle-3 88 
409 -AsnLeuGlyArgLeuLysAsnGlnAsn- 417 
42 4-AlaArgLeuAspMet-428 

453-GlyLysPheAspAsnSerGlyLysIleGlyVal-463 

494-SerValSerLysProGlySer-500 

553-AlaLysLeuArgValSerGly-559 

566-ValLysGlyLysLeuGlnAla-572 

580-GlnThrAlaLysAsnSer-585 

593 - GlyLy s 1 1 eAspAsnAr gGluLeuH i s Asn- 602 

618-ArgLeuSerAsnAspLysLysGlyAsnIle-627 

650-GlyThrValThrThr-654 

656 -AsnAsnLeuArgAsnThrGlyLys - 6 63 

669-LeuAsnThrGluGlyGlnThrLeuAspAsnThrArgGlyArgIleGluAlaGluThr-687 

7 13 -ArgAsnValAspAsnGlnAsn-7 19 

750-SerIleHisAspLysAsnGlnAsn-7 57 

7 63-AsnAlaAspGlyThrIle-768 

801-PheValValGluArgAspLeuThrAla-809 

8 1 7 - I leLysGlyArgLeuLysAsn- 823 
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852-GluGlnThrAspIleThrSer-858 

860-GlnHisValAspAsnArgGlyLeuIle-868 

9 0 3 -LeuAsnArgGluGluThrThrGluGlySerThrLysAla- 915 

919-AlaAlaArgLysArgLeuAspIleGlyAlaLysGluIleHisAsnGlnGlu-93 5 

949-AsnArgLeuAspGluGlnHisHis-956 

9 9 5 - Thr TyrLeuAl aLysAl aG luLy sGlnValArgAsp- 1006 
1018-AlaGlyLysAspGlyLeuPhe-102 4 
1027-SerGlnGlyGlnLysAspGlnThr-1034 
1042-AsnGlySerArgIleGluAla-1048 
1060-ThrTyrLysGluArgIleIleGluAsnArgPro-1070 

10 87-LeuAsnLysAspSerArgIle-1093 

1099-IleIleThrAspAspLeuAsnGlnLysGluIleThrAsn-llll 
1114-ThrThrGlyLysGlyArgThrAspAlaVal-1123 

1134-GlyTrpTyrSerGlyArgLysArgGlnArgArgThrGluArgAsnHis-1149 
123 5-ThrAspProGlnPheAlaAspTyrArgArg-1244 
12 61-HisLeuHisLysArgLeuGly-12 67 

12 87-ArgArgLeuAspGlyTyrArgSerAspGluGluGlnPheLysAlaLeuMet-13 03 

13 60-AlaArgLysGlyAspLeuAsnThr-13 67 
1416-IleGlyLeuLysAlaGluLysSerIleAsn-1425 

1453-SerGlyAsnGluArgAsnGlyAsnThrAlaIleAspArgMetAla-14 67 
1475 -HisThrGluGlnValAspAsnArgThr SerAsp- 1485 
1505 -AsnGlnVa 1 Ly sAspGlyThrThr - 1 5 1 2 

1525-IleArgThrGluHisArgGluAlaTyrGlyThrLeuAspAspGluAsnHisArgHisValArgGlnSerTh 
rGluVal-1550 

1 5 54 - IleArgThrGlnAsn- 15 58 

1564-AlaGlyAsnAspLeuLysIleArgGlnGlyGluLeuGluAlaGluGluGlyLysThr-1582 

1586-AlaGlyArgAspValThrIleSerGluGlyArgGlnIleThrGluLeuAspThr-1603 

1605-ValSerGlyLysSerLysGlyIle-1612 

1616 -ThrLysThrHi sAspArgTyrArgPheSerHisAspGluAlaVal - 1 6 3 0 
1647-IleAsnValArgGly-16 51 
1653-AsnLeuIleSerAspLysGlyIleVal-1661 
1664-AlaGlyHisAspTleAspIle-1670 
1681-GluTyrHisGluSerLysLysSerGlyVal-169 0 
1701-GlyAsnArgLysThrThrAspAspThrAspArgThrAsn-1713 
1734 -AsnAr gTyr ArgG InThrGly- 1740 
1744-SerSerProGluGlyArgAsnThrValThr-1753 
1774-GlnGluGlnLysGly-177 8 

1800 -AsnValGlyLys SerLysAsnLysArgValAsn- 18 10 

1836-SerAlaGlyGlnGlyGlnAsnAsnAsnGln-1845 

1856 -GlyGluGlnLys SerArgAsnGluGlnLysArgHisTyrThr- 1 869 

188 8-GlySerGlyGluGlnSerAsn-1894 

1919 -GlnSer AlaLysGlnAspGlySerGluGlnSerLysAsnLysSer Ser- 193 4 

1957 -Asnl leGlyLysGlyLysGluGlnGlyGly- 19 6 6 

1982 -Thr Thr 1 1 eArgS erGlyG lyAspThrThrLeu- 1992 

2 002-1 1 eGlnAl aAspThr Ar gAsnLeuHi s - 2 0 1 0 

2 01 3 -SerValGlnAspThrGluThrTyrGlnSerLysGlnGlnAsn- 2026 

2 041-GlySerTyrArgGlnSerLysValLysAlaAspHis-2 052 

2 063-AlaGlyGluAspGlyTyrGlnIleLysValArgAspAsnThrAspLeuLysGly-2 080 
2 087-GlnSerAlaGluAspLysGlyLysAsn-2095 
2111-SerArgTyrGluGlyArgSer-2117 

2133-ThrValThrAspLysGlnGlyArgProThrAspArgIleSerPro-2147 
2152 -GlySer AspGlyAspSerLysAsnSerThrThrArgSerGlyVal - 216 6 
2173-IleThrAspGluAlaGlyGln-2179 

2181-AlaArgThrGlyArgThrAlaLysGluThrGluAlaArgIle-2194 
2 19 8- 1 leAspThrGluThrAlaAspGlnHisSerGlyHisLeu- 22 1 0 
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2212-AsnSerPheAspLysAspAlaValAlaLysGluIleAsnLeuGlnArgGluValThrLysGluPheGlyAr 
g-2235 

22 44 - ValAlaAspLysLeuGlyAsn- 225 0 

2252-GlnSerTyrGluArgTyrGlnGluAlaArgThrLeuLeu-22 64 

22 66-AlaGluLeuGlnAsnThrAspSerGluAlaGluLysAlaAlaPhe-2280 
2294-AsnGlnSerArgTyrAspThrTrpLysGluGlyGlyIle-23 06 

23 3 8 -TyrLeuAspLysAlaAlaGluAsnLeuGlyProAlaGly-23 5 0 
23 84-GlnLeuHisProLysGluMetAlaLeu-23 92 

23 94-AspLysTyrAlaGluAlaLeuLysArgGluValGluLysArgGluGlyArgLysIleSerSerGlnGluAl 

aAlaMetArgIleArgArgGlnIle-2425 

242 8-TrpValAspLysGlySerGlnAspGlyTyrThr-243 8 

2448 -MetLysGlyGluAspLysAlaLeu- 2455 

2460 -AspTyrArgAspTyrGlyAlaArgAsnPr oGlnThrTyrAsnAsp- 2474 

2476-LysLeuPheGluGluTyrArgArgGlnAspLysProGluTyrArg-249 0 

2498-GlyThrLysAspThrLysIleArgGlnGlyGluArgLysAsnGluGluPhe-2 514 

2 5 2 8 - Pr oAsnPr oAr gl 1 eLys - 2 5 3 3 

2541-ArgAsnLeuLysAsnIleLys-2 547 

2570 -AsnValAlaLysGlyAspArgIleProAsp-2 57 9 

2585-LysGlyIleLysHisLysAsnArgLysAspGlnLeuGluLysAsnLysLysSerGlyGluAspPheGluMe 
t-2608 

2610-IleTyrGlnLysLysValLysGlnGlyPheLysProGlnArg-2 623 

2 625-IleThrValLysThrLysSerGlyValLysThrArgLeuAspIleIleSerLysGluGlyGlyLeu-2646 
2648-ValCysThrGluCysLysAla-2 654 

266 0 -LeuThrLysAsnGlnLysLysAlaPheProGluI leGluArgThrGly- 267 5 

2680-GlyLysGlyLysProGlyTyrProLysGlyThrLysIleGluProThrLysValIleIleGluArgLysAr 

g-2703 

565 

AMPHI Regions - AMPHI 
50-AlaThrCysThrArgAlaMetSerLysSer-59 

66- SerSerTrpAlaArg-70 
84-IleSerThrTrpSerAspLeu-90 
103-AspPheMetSerGlnLeuAspLeuThr-lll 

140-SerHisSerGlyGluThrIleSerSerCysProAlaMetAlaSerIleThrLysProAsn-159 
184 -AlaAsnThrThr SerAlaPhe - 1 9 0 

Antigenic Index - Jameson-Wolf 
l-MetAspSerThrLeuSerLysThrCys-9 

23- PheAlaArgProArgProAlaAlaSerAsnThrSerLeu-35 

3 7 -PheAlaSerProAsnAspThrGlySer-4 5 
55-AlaMetSerLysSerSerAlaLysTyrGly-64 

67- SerTrpAlaArgThrArgProThrValCysProProLeuProLysProThrIle-84 

99- CysArgSerSerAspPheMetSer-10 6 

109-AspLeuThrLysArgProThrSerAlaSerLeuProProLysArgLysGlyAlaIle-12 7 
12 9-IleAspSerArgThrAlaAla-13 5 
140-SerHisSerGlyGluThrIleSerSer-148 
154-SerIleThrLysProAsnSerProProCysAlaArgTyr-166 
170-LeuArgLeuSerProThrGlu-176 

1 9 4 - Ser I leAlaAsnSer I leAsnThrCysArgGlnProPro- 2 0 6 

Hydrophilic Regions - Hopp-Woods 

24- AlaArgProArgProAlaAla-3 0 
3 9-SerProAsnAspThrGlySer-45 
55-AlaMetSerLysSerSerAla-61 
6 9 -AlaArgThrArgPro -7 3 

100- ArgSerSerAspPhe-104 
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109 -AspLeuThrLysArgProThrSer- 1 1 6 

119-LeuProProLysArgLysGlyAlaIle-127 

12 9-IleAspSerArgThr-133 

141-HisSerGlyGluThrIlGSer-147 

156-ThrLysProAsnSer-160 

566 

Hydrophilic Regions - Hopp-Woods 

2 9 - ProPheArgAspGlyAlaHisLysMet- 3 7 
64-AsnIleProAspArgProAla-7 0 
95-ValAlaLysArgGluLeuPhe-101 

11 6 -I leGlylleAspArgAsnAsnArgArgGluAlaAsnGluGlnLeuIle- 13 1 
134-GlyLeuValArgLysAsnGlu-140 

149-GluGlyThrArgLeuAlaProGlyLysArgGlyLysTyrLysLeuGlyGly-165 

211-SerGlySerGluAlaGluLeuMetGluLysCysGluHisLeuIle-225 

242-MetProSerGluThrAla-247 

Antigenic Index - Jameson-Wolf 

32-PheAlaValAspProAsnCysGlyAlaAspGlyThrGlyGlyLysGlyHisAla-49 

61-AlaValGlyGlyGluGluGlyGlyValValAlaAspAspValAlaCysAlaAspGlyGlyLysAlaAspGlyA 
rgArgIleAlaArg-89 

105 - SerAl aGluArgAlaGlyAspAspPheAla- 11 4 
Hydrophilic Regions - Hopp-Woods 

3 6-ProAsnCysGlyAlaAspGlyThrGlyGlyLysGlyHisAla-49 
63-GlyGlyGluGluGlyGlyValValAlaAspAspValAlaCys-76 
78-AspGlyGlyLysAlaAspGlyArgArgIleAlaArg-89 
105-SerAlaGluArgAlaGlyAspAspPheAla-114 

567 

AMPHI Regions - AMPHI 
60-GlyValTyrGlnVal-64 
98-GluLeuValGlnGluIleAlaArgGluVal-107 
112-AlaLeuLysAlaVal-116 

154-TyrAlaLeuGluGlyIleSerAspLeuIleAlaThrValArgLysIleArgGln-171 
180-ThrGlyIleValArg-184 

19 5-AlaGluValSerGluGlnLeuArgSerHisPheGlyAspLeuLeu-2 09 

Antigenic Index - James on- Wo If 
10-AsnGlnLysGlyGlyValGlyLysThrThrThr-20 
2 8 -LeuAlaSerArgGlyLysArg- 3 4 



3 8 -ValAspLeuAspProGlnGlyAsnAlaThrThrGlySerGly I leAspLysAlaGlyLeuGlnSerGly- 6 0 

67-GlyAspAlaAspValGln-72 

75-AlaValArgSerLysGluGlyGly-82 

95-AlaGluIleGluLeu-9 9 

101-GlnGluIleAlaArgGluValArgLeuLysAsnAlaLeuLysAlaValGluGluAspTyrAsp-121 
127-CysProProSerLeu-131 

164-AlaThrValArgLysIleArgGlnAlaValAsnProAspLeuAspIle-17 9 



185-ThrMetTyrAspSerArgSerArgLeuValAlaGluValSerGluGlnLeuArgSerHisPheGlyAspLeu 

-208 

214-IleProArgAsnIleArgLeuAlaGluAlaProSerHisGly-227 
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23 5 -Al aGlnAl aLysGlyThrLys -241 
248-AspGluLeuAlaAlaArgValSerGlyLys-257 

Hydrophilic Regions - Hopp-Woods 
10-AsnGlnLysGlyGlyValGlyLys-17 
2 8 - LeuAlaSer ArgGlyLysArg-3 4 



40-LeuAspProGlnGly-44 

50-SerGlyIleAspLysAlaGlyLeu-57 

67-GlyAspAlaAspValGln-72 

7 5 - AlaValArgSerLysGluGlyGly- 8 2 

95-AlaGluIleGluLeu-99 



101-GlnGluIleAlaArgGluValArgLeuLysAsnAlaLeuLysAlaValGluGluAspTyrAsp-121 
164 - Al aThrVal ArgLys I 1 eArgGln- 171 



175-ProAspLeuAspIle-179 



186-MetTyrAspSerArgSerArgLeuValAlaGluValSerGluGlnLeuArg-202 
216-ArgAsnIleArgLeuAlaGluAlaProSer-225 

23 5-AlaGlnAlaLysGlyThrLys-241 

24 8-AspGluLeuAlaAla-2 52 

568 

AMPHI Regions - AMPHI 

32-AsnIlePheArgArgIle-37 

4 9 -LysAlaCysLysAsn- 5 3 

71-GluLysAlaAsnThrValArgTyr-78 

8 2 - S er LeuAl aG InCys PheThr- 8 8 

112-ArgProLeuProSerIleIleThrAla-120 

169-GluPheValGlyPheGlyAsnValPheValGlyGlnPheLeuAsnArgPhePhe-186 
2 00-GluGluPhePheAspValValVal-2 07 
22 8-PheAsnGlnValPheAlaAlaPheLeu-23 6 

2 4 1 -Hi sArgHisAlaAspGlnValAlaAspSerCysArgValGlnSerGln- 2 5 6 
Antigenic Index - Jameson-Wolf 

14-SerAlaSerSerMetProCysArgIleCysArgLeuLysArgSerArgLeuProAsnIlePhe-34 

39-PheSerCysArgArgArgThrCysPheCysLysAlaCysLysAsnSerProIleArgAsnGluThrSerSerS 

erGlyArgArgGlnPheSerValGluLysAlaAsnThr-75 

91-SerAsnAlaSerLysProArgLeu-9 8 

100-ProIleMetArgGlyArgLysArgPhePheAla-110 

141-PheArgGlySerAlaPheLysCysArgLeuAsnAlaGluProCysArg-156 

213-ValAlaAspArgAspAlaAla-219 

237-GlyGlnHisGlyHisArgHisAlaAspGlnValAlaAspSerCysArgValGlnSerGln-2 56 

Hydrophilic Regions - Hopp-Woods 
21-ArgIleCysArgLeuLysArgSerArgLeu-30 
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4 1 - Cy sArgAr gAr gThr Cy s Phe- 4 7 

49- LysAlaCysLysAsnSerProIleArgAsnGluThrSerSerSerGlyArgArgGlnPheSerValGluLysA 
laAsnThr-75 

93-AlaSerLysProArgLeu-9 8 
102-MetArgGlyArgLysArgPhePheAla-llO 
144-SerAlaPheLysCysArgLeuAsnAlaGluProCysArg-156 
213-ValAlaAspArgAspAlaAla-219 

23 9HisGlyHisArgHisAlaAspGlnValAlaAspSerCysArgVal-253 
569 

AMPHI Regions - AMPHI 

29-AlaAlaPheCysGlyLeuIleAlaLeuIleAlaLeuTrpGluTyrAlaArgMetGlyGlyLeuCysLys-51 

86-PheTrpLeuAlaValMetPro-92 

166-SerProGlyLysSerTrpGluGlyAlaIle-175 

203-ThrValLeuIleGlyLeu-208 

2 1 0 - LeuThrValVal SerValCysGlyAspLeuLeuGluSerTrpLeuLys - 2 2 5 
229-GlyIleLysAspSerSer-23 4 

Antigenic Index - Jameson-Wolf 

5 0 -CysLys I leLysThr AsnHi s - 5 6 

9 8 -LysTrpArgLeuAsnGlyGlyTrp- 1 0 5 

12 4-SerLeuArgProHisProAspAspAlaLeu-13 3 

154- LysAlaPheGlyLysHisLysIle-161 
165-IleSerProGlyLysSerTrpGlu-172 

227-AlaAlaGlyIleLysAspSerSerLysLeuLeuProGlyHis-2 40 
2 4 2 -GlyVal PheAspArgThr AspSer- 2 49 

Hydrophilic Regions - Hopp-Woods 

50- CysLysIleLysThr-54 
127-ProHisProAspAspAlaLeu-133 

155- AlaPheGlyLysHisLysIle-161 
227-AlaAlaGlyIleLysAspSerSerLys-235 
2 4 3 - Va 1 PheAspArgThr AspS er - 249 

570 

AMPHI Regions - AMPHI 
6-ArgAlaPheAlaAlaAlaLeuIleGlyLeu-15 

2 2 -HisAlaAspThr PheGlnLys I leGlyPhel leAsn-3 3 
4 3 -GlnAl aAr gLys 1 1 eGlnLys Thr LeuAspSer - 5 3 

6 0-AspGluLeuGlnLysLeuGln-66 
81-LeuArgAsnAlaLysLys-86 
91-GluLysTrpArgGlyLeuValAla-9 8 

122- LeuGlnGlnAsnAlaAsnArgValIleValLysIle-133 

Antigenic Index - Jameson-Wolf 

3 3-AsnThrGluArgIleTyrLeuGluSerLysGlnAlaArgLysIleGlnLysThrLeuAspSerGluPheSerA 
laArgGlnAspGluLeuGlnLysLeuGlnArgGluGlyLeuAspLeuGluArgGlnLeuAlaGluGlyLysLeuAr 
gAsnAlaLysLysAlaGlnAlaGluGluLysTrpArg-94 

100-PheArgLysLysGlnAlaGlnPheGluGluAspTyrAsnLeuArgArgAsnGluGluPheAla-120 

123- GlnGlnAsnAlaAsnArgVal-129 
133-11 eAl aLysGlnG luGlyTyrAspVal - 1 4 1 

152-GlnTyrAspValThrAspSerValIleLysGluMetAsnAlaArg-166 
Hydrophilic Regions - Hopp-Woods 

37-IleTyrLeuGluSerLysGlnAlaArgLysIleGlnLysThrLeuAspSerGluPheSerAlaArgGlnAspG 
luLeuGlnLysLeuGlnArgGluGlyLeuAspLeuGluArgGlnLeuAlaGluGlyLysLeuArgAsnAlaLysLy 
sAlaGlnAlaGluGluLysTrpArg-94 
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100- PheArgLysLysGlnAlaGlnPheGluGluAspTyrAsnLeuArgArgAsnGluGluPheAla-120 

1 3 3 - 1 1 eA 1 aLys GlnGluG lyTyr - 1 3 9 

154 - AspVa IThr AspSerVa 1 I leLysGluMet AsnAlaArg- 166 
571 

AMPHI Regions - AMPHI 

6-AlaValAsnValLeu-10 

4 0 - AspGlyAlaArgVal PheArgAlaGly-4 8 

6 3 - Al aAl aVal Al aAspPhe PheAl aVa 1-71 

94-ValGluValPheLysGlu-99 

Antigenic Index - Jameson-Wolf 
13-AlaAlaGlyArgGlyThr-18 

35-LysGlnAlaGlnAlaAspGlyAlaArgValPheArgAlaGlyHisArgGluGluGlnLeuGlyGlyAspVal- 
58 

76-PheArgThrGluArgAlaAla-82 
96-ValPheLysGluGlyAspPhe-102 

110-ArgAsnAlaAspPheAlaAlaGluHisGlnArGluGlyPheAlaGlnGlyGluGluProGlyLeu-131 

1 4 2 - Al aAl aArgGlnGlyAspPheGlyVa 1-150 

155- ValAlaAlaArgArgPro-160 

Hydrophilic Regions - Hopp-Woods 
13-AlaAlaGlyArgGly-17 

35-LysGlnAlaGlnAlaAspGlyAlaArgValPheArgAlaGlyHisArgGluGluGlnLeuGly-55 

76-PheArgThrGluArgAlaAla-82 

9 6 - Val PheLysGluGlyAspPhe- 102 

110-ArgAsnAlaAspPheAlaAlaGluHisGlnArgGluGlyPheAlaGlnGlyGluGluProGly-130 

155-ValAlaAlaArgArgPro-160 

572-2 

AMPHI Regions - AMPHI 

2 0 - L euAs pVa 1 Val S e r Ar gH isProGluLys PheAr gVa 1-32 

39-LysGlnValGluLysLeuAlaAlaGlnCys-48 

85-GlnAlaLeuValAspValAlaSerAlaAspGlu-95 

101- CysAlaIleValGlyAlaValGlyLeuProSerAlaLeuAla-114 
160-GlnValLeuProArgAspTyrAlaGlyArg-169 
192-LeuAsnThrPheAspArgIleThrProAlaGlnAlaValLys-2 05 
22 5-LysGlyLeuGluLeu-22 9 

2 53-IleHisSerMetValArg-25 8 

2 82-GlyLeuProGluArgIleAspSerGly-290 

2 99-L,euSerAlaLeuThr-3 03 

3 40-ValAlaAlaPheLeu-344 

3 50-PheThrAspIleAlaLysThrValAlaHisCysLeuAlaGlnAspPheSerAspGlyIleGlyAspIleGly 
Gly-374 

Antigenic Index - Jameson-Wolf 

H-SerThrGlySerIleGlyGluSerThrLeu-20 

22-ValValSerArgHisProGluLysPheArg-31 

3 9-LysGlnValGluLysLeuAla-45 

59-AlaAspAlaGluHisAlaAlaArgLeu-67 

69-AlaLeuLeuLysArgAspGlyThrAla-77 

91-AlaSerAlaAspGluValSer-97 

117 -GlnLysGlyLysThr- 12 1 

125-AlaAsnLysGluThrLeu-13 0 

140-ThrAlaArgAlaAsnGly-145 

150-ProValAspSerGluHis-155 

1 62 -LeuProArgAspTyrAlaGlyArgLeuAsnGluHisGly-174 
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193-AsnThrPheAspArgIleThrProAlaGlnAlaValLysHisProAsnTrpArgMetGlyArgLysIleSer 
ValAspSer-219 

224- AsnLysGlyLeuGluLeu-229 
237-AsnCysProProAspLysLeuGluVal-245 
257 - ValArgTyrArgAspGlySerVal -2 6 4 
269 -GlyAsnPr oAspMe tArgThr- 2 7 5 

283-LeuProGluArgIleAspSerGlyValGlyAspLeuAspPhe-29 6 

3 0 3 -Thr PheGlnLys Pr oAspPheAspArg- 311 

3 63-GlnAspPheSerAspGlyIleGlyAspIleGly-373 

37 8-GlnAspAlaArgThrArgAlaGlnAla-386 

Hydrophilic Regions - Hopp-Woods 

22-ValValSerArgHisProGluLysPheArg-31 

3 9 -LysGlnValGluLysLeuAla- 4 5 

59-AlaAspAlaGluHisAlaAlaArgLeu-67 

69-AlaLeuLeuLysArgAspGlyThrAla-77 

91-AlaSerAlaAspGluValSer-97 

12 6-AsnLysGluThrLeu-130 

140-ThrAlaArgAlaAsnGly-145 

151-ValAspSerGluHis-155 

1 6 5 - AspTyrAlaGlyArgLeuAsnGlu- 1 7 2 
196-AspArgIleThrPro-2 00 
210-ArgMetGlyArgLysIleSerVal-217 

225- LysGlyLeuGluLeu-229 

23 9-ProProAspLysLeuGlu-244 
257 -ValArgTyrArgAspGlySer-2 63 
269 -GlyAsnPr oAspMe tArgThr - 2 7 5 

283-LeuProGluArgIleAspSerGlyValGlyAspLeuAspPhe-296 

3 05-GlnLysProAspPheAspArg-311 

3 64-AspPheSerAspGlyIleGly-370 

37 8-GlnAspAlaArgThrArgAlaGlnAla-386 

574 

amphi Regions - AMPHI 
6-ProAsnSerLeuLysLys-ll 

47-LeuLysGlnAlaLysSerIleProSerGlyPheTyrLysSerLeuAspAlaLeuValAspArgAsnSerGlyA 

rgAlaAlaArgGluLeuAlaGluValValAsp-81 

94-GlyLysLeuTyrArgGln-99 

113-MetLeuAspSerProAspThr-119 

17 5-GluLysAlaValGluThrAlaArgLeu-183 
218-AsnValGlyLysAlaLeuGluAlaAsnLysLysCys-229 
246-PheProAlaAlaValGluAlaTyrAlaAlaIleGlu-257 
2 66-MetValGlyGluLysLeuTyrGluAlaTyrAla-276 

2 81-ProGluGluGlyLeuAsrLArgLeuThrGlyTyrMetGlnThrPheProGluLeuAspLeu-300 

3 32 -AsnGlyValTyrArg- 3 3 6 

3 57-ArgSerValIleGlyArgGlnLeuGlnArgSer-3 67 
Antigenic Index - Jameson-Wolf 

l-MetArgProAsnLeuProAsnSerLeuLysLysAlaAspMetAspAsn-16 

45-ThrValLeuLysGlnAlaLysSerIleProSerGlyPheTyrLysSerLeuAspAlaLeuValAspArgAsnS 

erGlyArgAlaAlaArgGluLeuAlaGluValValAspGlyArgProGlnSerTyrAsp-88 

9 6-LGuTyrArgGlnArgGlyGluAsnAspLysAlaIleAsnIleHisArgThrMetLeuAspSerProAspThrV 

alGlyGluLysArgAlaArgVa 1-127 

135-TyrGlnSerAlaGlyLeuValAspArgAlaGlu-145 

151-LeuGlnAspGlyLysMetAlaArgGluAlaArgGln-162 

168-TyrGlnGlnAspArgAspTrpGluLysAlaValGluThr-180 
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182-ArgLeuLeuSerHisAspAspGlnThrTyr-191 
221-LysAlaLeuGluAlaAsnLysLysCysThrArg-231 
23 8-AspIleGluHisArgGlnGlyAsn-24 5 

277-AlaGlnGlyLysProGluGluGlyLeuAsnArgLeuThrGlyTyr-291 

312-LysCysGluLysGluAlaAla-318 

323-GluLeuValArgArgLysProAspLeuAsnGly-333 

3 41-LysLeuSerAspMetAsnProAlaTrpLysAlaAspAlaAspMetMetArg-357 
3 68-ValMetTyrArgCysArgAsnCysHisPheLys-378 

3 86-CysProAlaCysAsnLysTrpGlnThrPheThrProAsnLysIleGluVal-402 

Hydrophilic Regions - Hopp-Woods 

1- MetArgProAsnLeu-5 

7- AsnSerLeuLysLysAlaAspMetAspAsn-16 
45-ThrValLeuLysGlnAlaLysSerIle-53 

62-AspAlaLeuValAspArgAsnSerGlyArgAlaAlaArgGluLeuAlaGluValValAspGlyArgProGlnS 
er-86 

9 6 -LeuTyrArgGlnArgGlyGluAsnAspLysAlal 1 eAsn- 1 0 8 

112-ThrMetLeuAspSerProAspThrValGlyGluLysArgAlaArgVal-127 

140-LeuValAspArgAlaGlu-145 

152-GlnAspGlyLysMetAlaArgGluAlaArgGln-162 

169 -GlnGlnAspArgAspTrpGluLysAl aVa lGluThr - 1 8 0 

184-LeuSerHisAspAspGlnThrTyr-191 

221-LysAlaLeuGluAlaAsnLysLysCysThrArg-231 

23 8-AspIleGluHisArgGlnGlyAsn-245 

279-GlyLysProGluGluGlyLeuAsn-286 

3 12 -LysCysGluLysGluAlaAla- 318 

323-GluLeuValArgArgLysProAspLeu-331 

349-TrpLysAlaAspAlaAspMetMetArg-3 57 

3 6 8-ValMetTyrArgCysArgAsnCysHis-376 

3 9 8-AsnLysIleGluVal-402 

57 5 

AMPHI Regions - AMPHI 

8- PheArgLysProAlaSer-13 
2 0 - PheAlaGluAlaVal - 2 4 
42-SerThrValSerGlyLeuPheSerAla-50 
114-LeuSerLysSerLysSer-119 

13 9-SerSerAspSerPro-143 
15 0-PheThrSerPhePheGly-155 
163-ValSerThrSerAlaLysValIleSerMetPro-173 
217-SerLysValTyrGluProProAsnArgProSerAsn-228 
23 7-AlaGluThrCysSerThr-242 

2 87-AlaGlyPheSerAlaPheAlaSerGlyAla-296 

29 8-ThrPheAlaSerGlyPheSerThrGly-306 

3 08-SerThrValAlaCys-312 

315-GlySerAspGlyMetAspAlaValSerAlaLeu-325 
Antigenic Index - Jameson-Wolf 

2- ValSerGlyGluGluAlaPheArgLysProAlaSerProGluGlyGluAlaGlyPhe-20 
34-GlyArgLeuSerGluLysSerValSer-42 
54-ThrAspSerGlySerGlyVal-60 

96-SerSerSerCysValSerAlaProAspLysMetProPhe-108 
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113-ArgLeuSerLysSerLysSerMetArgLeuGluGly-124 

13 4-PheAlaAspAsnSerSerSerAspSerProSerLysAlaSerVal-148 
155-GlyAlaGlySerGly-159 

173-ProSerSerAlaAlaSerSerArgSerGlySerSerSerGlyThrAspSerSerValArgArgAlaArgLeu 

AspTrpAlaArgArgLysSerSerSerArgAlaIle-208 

211-AlaProProProAlaSer-216 

218-LysValTyrGluProProAsnArgProSerAsnSer-229 

23 2-SerValSerSerSerAlaGluThrCysSerThrGlySerGluThr-246 

265-GlyAlaAspSerAlaAlaVal-271 

280-GlyThrGlySerGlyArgThrAla-2 87 

3 03 - PheSerThrGlyPhe-3 07 

3 13 - LeuAspGlySerAspGlyMetAsp-3 2 0 

Hydrophilic Regions - Hopp-Woods 

2-ValSerGlyGluGluAlaPheArgLysProAlaSerProGluGlyGluAlaGlyPhe-20 
34-GlyArgLeuSerGluLysSerValSer-42 

101- SerAlaProAspLysMetPro-107 
113-ArgLeuSerLysSerLysSerMetArgLeuGluGly-124 

137-AsnSerSerSerAspSerProSerLysAla-146 

176-AlaAlaSerSerArgSerGlySerSerSerGlyThrAspSerSerValArgArgAlaArgLeuAspTrpAla 
ArgArgLysSerSerSerArgAlaIIe-2 0 3 
218-LysValTyrGluProProAsnArgProSerAsn-228 
23 5-SerSerAlaGluThrCysSerThrGlySerGluThr-246 

314- AspGlySerAspGlyMetAsp-32 0 

576-1 

AMPHI Regions - AMPHI 

31-AlaSerGluProAlaAlaAla-37 

46-SerIleGlySerThr-50 

63-GlyArgSerLeuLysGlnMetLys-70 

82-ThrGluAlaMetGln-86 

102- GlnGluValMetMetLysPheLeuGlnGluGlnGlnAlaLysAlaValGluLysHis-12 0 
140-AlaLysAspGlyValLysThrThr-147 
199-SerGlnValIleProGlyTrpThrGluGlyVal-209 

Antigenic Index - Jameson-Wolf 

20-AlaCysGlyLysLysGluAlaAlaPro-2 8 

3 0-SerAlaSerGluProAlaAla-3 6 

3 8-SerSerAlaGlnGlyAspThrSerSerIleGly-48 

61-AspIleGlyArgSerLeuLysGlnMetLysGluGlnGlyAlaGluIleAspLeu-78 
89-TyrAspGlyLysGluIleLysMetThrGluGluGlnAlaGln-102 

109-LeuGlnGluGlnGlnAlaLysAlaValGluLysHisLysAlaAspAlaLysAlaAsnLysGluLysGlyGlu 

AlaPheLeuLysGluAsnAlaAlaLysAspGlyValLysThrThrAlaSerGlyLeu-151 

154-LysIleThrLysGlnGlyGluGlyLysGlnProThrLysAspAspIleVal-170 

173 -GluTyrGluGlyArgLeuI leAsp- 180 

183-ValPheAspSerSerLysAlaAsnGlyGly-192 

210-GlnLeuLeuLysGluGlyGlyGlu-217 

224-SerAsnLeuAlaTyrArgGluGlnGlyAlaGlyAspLysIleGlyProAsnAla-241 
2 53-GlyAlaProGluAsnAlaProAlaLysGlnProAla-264 
2 66-ValAspIleLysLysValAsn-272 
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Hydrophilic Regions - Hopp-Woods 
21-CysGlyLysLysGluAlaAlaPro-2 8 
3 0-SerAlaSerGluProAlaAla-3 6 
40-AlaGlnGlyAspThrSerSer-46 

61- AspIleGlyArgSerLeuLysGlnMetLysGluGlnGlyAlaGluIleAspLeu-78 
89-TyrAspGlyLysGluIleLysMetThrGluGluGlnAlaGln-102 

112-GlnGlnAlaLysAlaValGluLysHisLysAlaAspAlaLysAlaAsnLysGluLysGlyGluAlaPheLeu 

LysGluAsnAlaAlaLysAspGlyValLysThrThrAla-148 

155-IleThrLysGlnGlyGluGlyLysGlnProThrLysAspAspIleVal-170 

173-GluTyrGluGlyArgLeuIleAsp-180 

185-AspSerSerLysAlaAsnGly-191 

210-GlnLeuLeuLysGluGlyGlyGlu-217 

227 -AlaTyr ArgGluGlnGlyAlaGlyAspLysI leGlyPr o- 2 3 9 
253-GlyAlaProGluAsnAlaProAlaLysGlnProAla-2 64 
266-ValAspIleLysLysValAsn-272 
577 

AMPHI Regions - AMPHI 
8-GlyLysIleValGlyAsn-13 

24-AlaAlaSerTyrProLysProCysLysSerPheLysLeuAla-37 

62- ThrValIleLysIleIle-67 

104-AlaPheValValGlyIleIlePheGlyMetPheAlaLeuPheGlyArg-119 
144-GluLeuThrAlaProProAlaGln-151 

Antigenic Index - Jameson-Wolf 

l-MetGluArgAsnGlyVal-6 

14-ArgIleLeuArgMetSerSerGluHisAla-23 

26-SerTyrProLysProCysLysSerPheLys-35 

88-LeuProGlyGlnLysPheAspLeu-95 

121-LeuSerLeuArgGlyGluAsnGlyArgLeuArgAlaGluValLysLysAsnAlaArgLeuThrGlyLysGlu 
LeuThrAlaProProAlaGlnAsnAlaProGluSerThrLysGlnPro-160 

Hydrophilic Regions - Hopp-Woods 

1- MetGluArgAsnGlyVal-6 
14-ArgIleLeuArgMetSerSerGluHisAla-23 
29-LysProCysLysSerPheLys-35 

121-LeuSerLeuArgGlyGluAsnGlyArgLeuArgAlaGluValLysLysAsnAlaArgLeuThrGlyLysGlu 
LeuThr-146 

152-AsnAlaProGluSerThrLysGlnPro-160 
578 

AMPHI Regions - AMPHI 

10-PheAlaAspPhePheLysAspPheAlaProGlnPheGlyGlyPheGlnAsn-26 

34-AspPhePheAlaAlaPheLeuGlyGlyLeuGluGlyAsnMetGlyAsnThrAla-51 

71-AsnAlaAspAlaAlaArgPhe-77 

Antigenic Index - Jameson-Wolf 

2- GlyLysLeuAspIle-6 

13-PhePheLysAspPheAlaProGlnPheGlyGly-23 

43-LeuGluGlyAsnMetGlyAsnThrAla-51 

73-AspAlaAlaArgPheAlaGlu-79 

9 0-GlnAsnIleGlnThrGlyAsnAspPheArgLeuGlnArgGlyGlyValGly-106 

Hydrophilic Regions - Hopp-Woods 
2 -GlyLysLeuAspI le- 6 
73-AspAlaAlaArgPheAlaGlu-79 
96-AsnAspPheArgLeuGlnArg-102 
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579-1 

AMPHI Regions - AMPHI 

6-PheAspPheLeuHisLeuIleSerValSerGlyTrpGluHisLeuAlaGlu-22 

49-ValAlaValMetArg-53 

66-1 1 eSer PheLeuCysAsn- 7 1 

115-LeuSerAsnPheAla-119 

129-ProPheLysValGlyAspPheIleArgValGlyGlyPheGluGlyTyrValArgGluIleLys-149 
258 -GlnValValGluAsnLeuArg- 264 

Antigenic Index - Jameson-Wolf 
110-SerLeuLysAspGlnLeuSer-116 

12 8-ArgProPheLysVal-132 

13 6-IleArgValGlyGlyPheGluGlyTyrValArgGluIleLysMet-150 
1 5 4 -SerLeuArgThrThrAspAsnGluGluValValLeu- 165 

17 5-IleValAsnArgSerThrLeu-181 

19 8-LeuLysValAlaLysGluAlaValLeu-2 06 

216-ValGlnAsnGluGluArgGlnAla-223 

231-GlyAspAsnAlaIle-235 

244-AsnGluAlaAspArgTrpThrLeu-2 51 

253- CysAspLeuAsnGluGlnValValGluAsnLeuArgLysValAsn-2 67 
271-ProPheProGlnArgAspIleHis-278 

Hydrophilic Regions - Hopp-Woods 

11 0- SerLeuLysAspGlnLeu- 115 

144-TyrValArgGluIleLysMet-150 

155-LeuArgThrThrAspAsnGluGluValVal-164 

198-LeuLysValAlaLysGluAlaValLeu-206 

216-ValGlnAsnGluGluArgGlnAla-223 

2 4 4-AsnGluAlaAspArgTrp- 249 

254- AspLeuAsnGluGlnValValGluAsnLeuArgLysValAsn-2 67 
273-ProGlnArgAspIleHis-27 8 

580 

AMPHI Regions - AMPHI 

47- ProValSerAlaSerLys-52 
54-SerLeuValLysProLeuSerGlnProLeuAla-64 

Antigenic Index - Jameson-Wolf 
l-MetAspSerProLysValGlyCysGly-9 
35-ProPheGlyProThrMetPro-41 

48- ValSerAlaSerLys-52 
66-AlaArgProGluAlaAlaHis-72 

81-ArgProGluAlaLeuAlaAspSerSerValSerProThrHisAlaThrSerGlyGluVal-100 

Hydrophilic Regions - Hopp-Woods 

l-MetAspSerProLysVal-6 

66-AlaArgProGluAlaAlaHis-72 

81-ArgProGluAlaLeuAla-8 6 

96-ThrSerGlyGluVal-100 

581 

AMPHI Regions - AMPHI 

43-SerHisPheIleSerLeu-4 8 

56-ArgGluCysPheValGlyPhe-62 

7 6 -AlaThrAlaPheGlyArgI leAsnGln- 8 4 

91-ValHisGlyPheLeuThrThrPheAlaGlyArgIleAlaAsnProAlaHisCysGlnSerGlnThr-112 
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Antigenic Index - Jameson-Wolf 

8-GlyGlnThrGlyIleGluGlnAsnThrPheCysArgArgGlyPheThrArgValAsnMetGlyGlyAsnThrAs 
pVal-33 

35-ValGlnAlaAspArgGlyLeuThrSer-43 

4 9 - SerLys LeuGluThrG luVa lAr gGluCys Phe- 5 9 

100-GlyArgIleAlaAsnProAlaHisCysGlnSerGlnThrAla-113 

Hydrophilic Regions - Hopp-Woods 
3 5 - ValGlnAlaAspArgGlyLeu- 4 1 
49-SerLysLeuGluThrGluValArgGlu-57 
582 

AMPHI Regions - AMPHI 

27- Thr AspAsnVa IThr ArgLeuAl a- 3 4 

65-ValArgSerSerLeu-69 

91-GlyGluThrAlaAspIleTyrThrProLeuSer-lOl 

13 9-GlySerProThrArg-143 

169-IleAlaGluAspLeuPhe-174 

246-SerArgSerTrpAsnArgIleTyrAlaMet-2 5 5 

263-LeuThrValIleProArgValTrpValArgAlaPheAspGlnSer-277 

286-11 eAl aAspTyr Me t G lyTyr - 2 9 2 

334-LeuLysGlyValValArgGlyPheHisGlyTyrGlyGlu-346 

Antigenic Index - Jameson-Wolf 
26-LeuThrAspAsnValThr-31 

3 4 -AlaCysTyr AspArg- 3 8 

44-LeuProSerSerAlaGlyGlnGluGlyGlnGluSerLysAla-57 
63-GluThrValArgSerSerLeuAspLysGlyGluAla-74 

77-ValValGluLysGlyGlyAspAlaLeuProAlaAspSerAlaGlyGluThrAlaAsp-95 

105-AspLeuAspLysAsnAspLeuArgGly-113 

115-LeuGlyValArgGluHisAsnProMetTyr-124 

131-AsnAsnSerProAsnTyrAlaProGlySerProThrArgGlyThrThrValGlnGluLysPheGlyGlnGln 
LysArgAlaGluThrLysLeu-161 

165-PheLysSerLysIleAlaGluAspLeuPheLysThrArgAla-17 8 

183-GlyTyrThrGlnArgSerAspTrpGlnIleTyrAsnGlnGlyArgLysSerAlaProPheArgAsnThrAsp 
TyrLysPro-2 09 

2 1 6 - Pr oVa lLys AlaAspLeuProPheGlyGlyArgLeuArgMet - 229 
237-GlnSerAsnGlyGlnSerArgProGluSerArgSerTrpAsn-2 50 
273-AlaPheAspGlnSerGlyAspLysAsnAspAsnProAspIleAlaAsp-28 8 
291-GlyTyrGlyAspValLysLeuGlnTyrArgLeuAsnAspArgGlnAsnVal-3 07 
312-ArgTyrAsnProLysThrGlyTyr-319 
33 0-11 eLy sG lyLys LeuLysGlyVa 1 Va 1-338 

342-HisGlyTyrGlyGluSerLeuIleAspTyrAsnHisLysGlnAsnGly-357 
365 -AsnAspLeuAspGlyl le - 37 0 

Hydrophilic Regions - Hopp-Woods 

4 8 -AlaGlyGlnGluGlyGlnGluSerLysAl a- 5 7 
63-GluThrValArgSerSerLeuAspLysGlyGluAla-74 

7 9 -GluLysGlyGlyAspAlaLeuProAlaAspSerAlaGlyGluThrAlaAsp- 9 5 

105-AspLeuAspLysAsnAspLeuArgGly-113 

115-LeuGlyValArgGluHisAsn-121 

140-SerProThrArgGlyThrThrValGlnGluLysPheGlyGlnGlnLysArgAlaGluThrLysLeu-161 
165-PheLysSerLysIleAlaGluAspLeuPheLysThrArgAla-178 
195-GlnGlyArgLysSerAlaProPheArgAsnThrAspTyrLysPro-209 
225-GlyArgLeuArgMet-229 

23 9-AsnGlyGlnSerArgProGluSerArgSerTrp-249 
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274-PheAspGlnSerGlyAspLysAsnAspAsnProAspIleAlaAsp-288 
293-GlyAspValLysLeu-2 97 

2 9 9 -TyrArgLeuAsnAspArgGlnAsn-3 0 6 

3 3 2 -GlyLysLeuLysGlyValVal - 33 8 
3 52-AsnHisLysGlnAsn-3 56 

583 

AMPHI Regions - AMPHI 
ll-HisLeuAlaPheCysAlaPheCysGlyIle-2 0 
28-ArgLeuHisAsnArgMetTyrAsnAlaAlaAlaAlaArg-40 
58-ValThrAspAlaGln-62 
66-SerLysAsnGlyAspLysGlnIle-73 

7 5 -AspThrHi sProGlnPr o- 8 0 

1 1 7 -GlyTyrAl aGlyTyrCysAspGln- 124 
140-AspAsnGlyGlyAsnHisThrAsp-147 
162-GlyTyrGlyGlnCysGlnAsnGlnGlyAla-171 

Antigenic Index - Jameson-Wolf 

2 4 -ThrAlaGlyAsnArgLeuHi sAsnArgMe tTyr- 3 4 

41-GlyIleGlyArgGlyAsnGlySerGlnGlnGlnPheGlyLysSerGluThrValThrAspAlaGlnArgPheS 
erSerLysAsnGlyAspLysGlnlleSerAspThrHisProGlnProCysPheGluGlnThrAlaArgAsnHisAs 
nCysAspGlyAsnGlnProAsnGlnArglleGlyGluArgThrGlnArglleAlaHisArgArgAlaArgPhe-ll 
4 

117-GlyTyrAlaGlyTyCysAspGlnProAspGlyAsnAsnArgGlnArgAlaGlnArgHisGlyLeuAlaAspA 
snGlyGlyAsnHisThrAspLysHisGlyGlnGlnArgProSerLeuArgLeuAspProValGlyTyrGlyGlnCy 
sGlnAsnGlnGlyAlaGlnTyrCysGlyAsnGlyGluGlyTyrArgPhe-182 
190-AspLeuArgLysLysAspArgProGluLysSerGluLys-202 

Hydrophilic Regions - Hopp-Woods 
2 7 -AsnArgLeuHi sAsn-3 1 
41-GlyIleGlyArgGlyAsnGlySer-48 

51-GlnPheGlyLysSerGluThrValThrAspAlaGlnArgPheSerSerLysAsnGlyAspLysGlnIleSerA 
spThrHisPro-78 

8 4 -GlnThr AlaArgAsnHi sAsnCysAspGlyAsnGlnProAsnGlnArgl 1 eGlyGluArgThrGlnArgl leA 
laHisArgArgAlaArgPhe-114 

123-AspGlnProAspGlyAsnAsnArgGlnArgAlaGlnArg-13 5 

137-GlyLeuAlaAspAsnGlyGlyAsnHisThrAspLysHisGlyGlnGlnArgProSerLeuArgLeuAspPro 
-160 

178-GluGlyTyrArgPhe-182 

190 - AspLeuArgLysLy sAspAr gPr oGluLys SerGluLys - 2 0 2 
584-2 

AMPHI Regions - AMPHI 

2 8-GluPheSerGluSerAlaGly-34 

6 0-AlaGluPheValLysLysPheAsnLysPheIleArgLys-72 
1 15 -AspPheAspGluLeuAsnArgPhel leAlaAspIle- 12 6 
148-IleAspGlnValSerLysAsp-154 
166-LeuAlaGlyValLeuGly-171 
186-GlySerHisIleAla-19 0 
196-GlnAlaLysMetLeuArgAlaMet-203 

Antigenic Index - Jameson-Wolf 

3 7-ValAlaGlnAspThrMetSer-43 

5 0-AlaGluGlyArgAspLysAsnAlaVal-58 

61-GluPheValLysLysPheAsnLysPheIleArgLysSerLysAsnGlySerPheLysThrGluLeuValSerA 
rgSerAlaMetProArgTyrGlnTyrThrAsnGlyArgArglleGlnThrGlyTrpGluGluArgAlaGluPheLy 
sValGluGlyArgAspPheAspGluLeuAsn-120 
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13 8-HisValSerArgGluArgArgAsnGluValIleAspGlnValSerLysAspAlaValLeu-157 

159-PheLysAlaArgAlaGluLysLeuAla-167 

189-IleAlaGlyGlyGly-193 

210-AsnMetGluGlyAlaAspSerAlaAlaProGlyValGluGluIleSer-225 

Hydrophilic Regions - Hopp-Woods 
50-AlaGluGlyArgAspLysAsnAlaVal-58 

61-GluPheValLysLysPheAsnLysPheIleArgLysSerLysAsnGlySerPheLysThrGluLeuValSer- 
84 

95-AsnGlyArgArgIleGlnThrGlyTrpGluGluArgAlaGluPheLysValGluGlyArgAspPheAspGluL 
euAsn-12 0 

13 8-HisValSerArgGluArgArgAsnGluValIleAspGlnValSerLysAspAlaValLGU-157 
159-PheLysAlaArgAlaGluLysLeuAla-167 

210-AsnMetGluGlyAlaAspSerAlaAlaProGlyValGluGluIleSer-22 5 
585 

AMPHI Regions - AMPHI 

6-ArgIlePheAlaThrPheCysAlaValIleValCys-17 
46-ThrThrLeuMetGlySerIleIleSer-54 
6 5 - Ar gGlu I leLeuThr G luTrpLysAsp - 7 3 
93-AsnArgTyrIleAsp-97 

133-LysAspTrpAspLysLeuGlnAlaArgArg-142 
153-ProLeuAlaProIleTrp-158 

178-LGuAlaGlyAsnIleAlaLysProIleArgIleLeuGlyAsnGlyMetAspArgValAla-197 

2 2 3 - PheAspLy sMe t Va 1 G luLysLeuGluLysLeuVal - 234 
247-GluMetArgSerPro-2 51 
255-MetGlnAlaIleValGlyLeuIle-2 62 
273-LeuLysArgLeuGluGly-27 8 

353-LeuTyrArgAlaPheAspAsnValIleArgAsnAlaValAsn-366 
43 0-IleIleGluGlnHisCysGlyLysIleIleAlaGlu-441 

Antigenic Index - James on- Wo If 

3 6-AsnGlnPheAsnGlnArgArgThrIleGlu-45 

56-PheArgAlaArgGlyAspAlaGlyAlaArgGluIleLeuThrGluTrpLysAspSerProValSer-77 

84-GlnGlyAspGluLysLysAspIleLeu-92 

9 9 - Ty rThr IleGl uArgAl a Ar gL eu - 1 0 6 

12 0-GluTyrAspArgPheGlyGlu-12 6 

13 3-LysAspTrpAspLysLeuGlnAlaArgArgLeuProSerPro-146 

189 - LeuGlyAsnG lyMe t AspArgVa 1 Al aAsnGlyGluLeuGluThr ArgI 1 e - 2 0 5 



2 07-GlnGlnValAspAspArgAspAspGluLeuSer-217 

22 5-LysMetValGluLysLeuGluLysLeuValAlaLysGluArgHisLeu-240 
246-HisGluMetArgSerProLeuAla-2 53 

264-AlaGlnProGlnLysGlnGluGlnTyrLeuLysArgLeuGluGlyGluLeuThrArgMetAspThrLeuAla 
-287 

294-SerArgLeuGluThrSerAsnMetAlaLeuGluLysGluSerLeuLys-309 
317-LeuValGluAspAsnGlnSerIleAlaGlnLysAsnGlyGln-3 3 0 
33 5-SerAlaAspGlyLysIleProGluAsnThr-344 
367-TyrSerProGluGlySerThr-373 
377-AsnIleGlyGlnAspHisLysHis-3 84 

3 88-AspValThrAspAsnGlyProGlyValAspGluMetGln-400 
409-TyrArgAlaAspSerSerAlaAsnLysProGlyThrGly-421 
432-GluGlnHisCysGlyLysIleIleAlaGluAsnIleLysProAsnGlyLeuArg-449 
453-IleLeuProLysLysLysThrGlySerLysThrGluLysSerAlaAsn-46 8 
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Hydrophilic Regions - Hopp-Woods 
37-GlnPheAsnGlnArgArgThrIleGlu-45 

56-PheArgAlaArgGlyAspAlaGlyAlaArgGluIleLeuThrGluTrpLysAspSerProVal-76 

84-GlnGlyAspGluLysLysAspIleLeu-92 

100-ThrIleGluArgAlaArgLeu-106 

12 0-GluTyrAspArgPheGlyGlu-12 5 

133-LysAspTrpAspLysLeuGlnAlaArgArgLeuPro-144 

192 -GlyMe t AspArgVa 1 Al aAsnGlyGluLeuGluThr Arg 1 1 e - 2 0 5 

207-GlnGlnValAspAspArgAspAspGluLeuSer-217 

22 5-LysMetValGluLysLeuGluLysLeuValAlaLysGluArgHisLeu-240 

246-HisGluMetArgSerProLeu-2 52 

2 65-GlnProGlnLysGlnGluGlnTyrLeuLysArgLeuGluGlyGluLeuThrArgMetAspThrLeuAla-28 
7 

2 9 4 - SerArgLeuGluThr- 298 

3 02-AlaLeuGluLysGluSerLeuLys-3 09 

317-LeuValGluAspAsnGlnSerIleAlaGlnLysAsnGlyGln-3 3 0 

33 6-AlaAspGlyLysIleProGlu-3 42 

3 89-ValThrAspAsnGlyProGlyValAspGluMetGln-400 

410-ArgAlaAspSerSerAlaAsnLysProGlyThr-420 

43 8-IleIleAlaGluAsnIleLys-444 

454-LeuProLysLysLysThrGlySerLysThrGluLysSerAlaAsn-468 
586 

AMPHI Regions - AM PHI 

12-AspAsnPheLysTyrPheTrpLysThr-20 
3 0-lleLeuAlaAlaLeuGly-3 5 

56-ValLeuAlaAsnIleValGluLysAlaGlnSerLys-67 
80-LeuGlnGlnSerTyrProHisSerIleSer-89 

177-SerGlnGluAlaLeuLysAsnTyrGlyGlnAlaLeuGluLysMetProGlnAspSerValGlyArg-198 

Antigenic Index - Jameson-Wolf 
4-HisLeuGluGluGlnGlnGluLeuAspAsn-13 

42- TyrGlnAsnArgLysValSerGlnAsnGlnGluAla-53 

60-IleValGluLysAlaGlnSerLysAlaProGlnSerGluIleAsnAlaGluLeuThrLysLeuGlnGln-82 

100-ThrGluPheAspAlaGlnArgTyrAspValAlaGluGly-112 

118-LeuSerAsnGlnLysAspSerLeu-125 

140-GlnGlnLysLysTyrAspAla-146 

1 53 -Thr Pr oValGluAl aAspPhe- 159 

164-MetGluThrLysGlyAspVal-170 

173-AlaGlnGlyLysSerGlnGluAlaLeuLysAsnTyrGlyGlnAlaLeuGluLysMetProGlnAspSerVal 

GlyArgGluLeuVal-2 01 

2 04-LysLeuAspSerLeuLys-2 09 

Hydrophilic Regions - Hopp-Woods 
4-HisLeuGluGluGlnGlnGluLeuAspAsn-13 

43- GlnAsnArgLysValSerGlnAsnGlnGluAla-53 

60-IleValGluLysAlaGlnSerLysAlaProGlnSerGluIleAsnAlaGluLeuThrLys-79 

100-ThrGluPheAspAlaGlnArgTyrAspValAlaGluGly-112 

120 -AsnGlnLysAspSerLeu-12 5 

140-GlnGlnLysLysTyrAspAla-146 

153-ThrProValGluAlaAspPhe-159 
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164-MetGluThrLysGlyAspVal-17 0 
174-GlnGlyLysSerGlnGluAlaLeuLys-182 

187-AlaLeuGluLysMetProGlnAspSerValGlyArgGluLeuVal-201 

204-LysLeuAspSerLeuLys-2 09 

587 

AMPHI Regions - AMPHI 

6-LeuProAlaLeuProAlaIleLeuProLeuSerThr-17 
19 0-AsnGlySerLysThrLeuSer-19 6 

Antigenic Index - Jameson-Wolf 
27-AspIleMetThrAspLysGlyLysTrpLysLeuGluThr-3 9 
44-LeuAsnSerGluAsnAsnArgAlaGluLeu-53 
72-GluIleGlnGluAsnGlySerAsnThrAsp-81 
95-GlyAsnThrAspIleTyrGlySerGlySer-104 

108-HisGluGluArgLysLeuAspGlyAsnSerLysThrArgAsnLysArgMetSerAsp-126 
13 5-PheLeuLysAspAspLysAsnProAla-143 

151-ThrValTyrGluLysSerArgAsnLysAlaSerSerGlyLysSer-165 
187-TyrArgIleAsnGlySerLysThrLeuSerAspGlyIleArgTyrLysSerGlyAsnTyr-20 6 
217 -AlaAsnAspArgI 1 eSerLeuThrGlyGly- 22 6 

231- GlyArgGlnProAspArgThrAspGlyLysArgGluSerSerArgAsnThrSerThr-249 
273-ValSerGlyGlnSerSerSerGluLeuLysPhe-283 

Hydrophilic Regions - Hopp-Woods 
27-AspIleMetThrAspLysGlyLysTrpLysLeu-37 
47 -GluAsnAsnArgAlaGluLeu- 53 
72-GluIleGlnG luAsnGlySerAsnThr- 8 0 

108-HisGluGluArgLysLeuAspGlyAsnSerLysThrArgAsnLysArgMetSerAsp-126 
13 5-PheLeuLysAspAspLysAsnPro-142 
151-ThrValTyrGluLysSerArgAsnLysAlaSerSerGly-163 
193-LysThrLeuSerAspGlyIleArgTyrLysSer-203 
217-AlaAsnAspArgIleSer-22 2 

232 - ArgGlnProAspArgThrAspGlyLysArgGluSer SerArgAsnThr- 2 4 7 

2 7 7 -SerSerSerGluLeuLysPhe-2 83 
588 

AMPHI Regions - AMPHI 
52-GlnAspGlyArgAsnTyrThrGlySerPhe-61 

9 9 -G lyThr PheLysLys - 1 0 3 

Antigenic Index - Jameson-Wolf 

25-SerTyrGlnGluProGlyCysThrTyrAspGlyAsnValGlyLysAspGlyLysProAlaGlyLysGlyThrT 
rpArgCysGlnAspGlyArgAsnTyrThrGlySerPheLysAsnGlyLysPheAspGlyGlnGly-7 0 
80-IlePheIleGluProPheAsnSerAspSerThrLysPheArg-93 

10 0-ThrPheLysLysGlyLeuAlaHisGlyArgPheThrValSerGlnAsnGlyGluThr-118 
1 2 4- CysGluAsnGlyMe 1 1 leLysGluValLysLeuProLysAsnLys - 1 3 8 

Hydrophilic Regions - Hopp-Woods 

3 6-AsnValGlyLysAspGlyLysProAlaGly-45 

4 7 -G lyThr TrpArgCysGlnAspG lyAr gAsnTyr - 5 7 
6 1 - PheLy s AsnGlyLy s PheAspGly- 6 8 

8 5 - PheAsnSerAspSerThrLys PheArg- 9 3 
100-ThrPheLysLysGlyLeuAla-106 

124-CysGluAsnGlyMetIleLysGluValLysLeuProLysAsnLys-138 
589 

AMPHI Regions - AMPHI 
18-AlaSerArgIleGluLysValLeu-2 5 



WO 01/31019 



PCT/IB00/01661 



-205- 

54-ValAlaAspIlAlaLysIleIleGluLys-63 
12 5-SerValValGlnLeuTrpLeuAla-132 
15 0-MetAspValLeuValThrIle-156 
193-PheValSerLeuGlyLysPheLeuGluHisArg-203 
22 5-ValGlnArgAsnGlyGlu-230 
240-GlnIleGlyAspLeuIleArg-24 6 

3 07-GlnThrGlnLeuGlyAspMetMetAsnAlaLeuSerGluAlaGln-321 

32 5-AlaProIleAlaArgValAlaAspLys-333 

3 91-MetGlyLysAlaVal-3 95 

46 6-IleValSerAlaAlaGln-471 

477-IleProAlaAlaGln-481 

497-GlyValGlyLeuValLys-502 

511-LeuAlaLeuProLysPheLeuAspGlyValTrpAspIleAlaSerIle-52 6 
5 3 9 - PheAlaLeuAlaAspAlaLeuLys - 5 4 6 
548-AspThrAlaGluAlaIleGlyArgLeu-556 
59 8-GluValGlnLysLeuLysAlaAla-6 05 
612-ValGlyAspGlyIleAsnAspAlaPro-620 

63 5-AlaAspValAlaGluHisThr-641 

64 8-GlnHisSerValAsnGlnLeuAlaAsp-656 
67 5-AlaPhePheTyrAsnIleLeu-681 

Antigenic Index - Jameson-Wolf 
l-MetGlnGlnLysIleArgPheGlnIle-9 

17-CysAlaSerArgIleGluLysValLeuAsnLysLysAspPheValGluSer-3 3 
3 9-AlaSerGluGluAlaGlnValValPheAspAspSerLysThrSerVal-54 

59-LysIleIleGluLysThrGlyTyrGlyAlaLysGluLysThrGluAspThrLeuProGlnProGluAlaGluH 
is-83 

109-GlyArgHisAspTrp-113 
143-IleLysGlyGlyLeu-147 

2 00-LeuGluHisArgThrLysLysSerSerLeuAsn-210 
223-ValAsnValGlnArgAsnGlyGluTrpLysGlnLeuProIleAspGln-23 8 
248-AsnHisGlyGluArgIleAlaAla-2 55 

2 57-GlyIleIleGluSerGlySerGlyTrpAlaAspGluSerHisLeuThrGlyGluSerAsnProGluGluLys 
LysAlaGlyGly-284 

2 93-ThrGluGlySerVal-297 
318-SerGluAlaGlnGlySerLysAlaProIle-3 27 
329-ArgValAlaAspLysAlaAla-3 3 5 

3 56-11 eLysG lyAspTrp- 360 

3 91-MetGlyLysAlaValLys-3 9 6 
404-AlaAlaAlaMetGluGluAlaAlaHis-412 

417-ValLeuAspLysThrGlyThrLeuThrGluGlySerProGln-43 0 

43 8-ProAspSerGlyPheAspGluAspAlaLeu-447 

454-ValGluGlnAsnAla-458 

493-AlaGluValGluGly-497 

502-LysAlaGlyLysAlaGluPheAla-509 

5 3 0 - SerValAspAsnLysPro I leGly- 537 

543-AspAlaLeuLysAlaAspThrAlaGluAlaIleGlyArgLeuLysLysHisAsnIle-561 
5 67 - SerGlyAspAsnGlnGlyThrValGluTyrValAla- 57 8 

588-GlyAsnMetSerProArgAspLysAlaAlaGluValGlnLysLeuLysAlaAlaGly-606 
6 12 -ValGlyAspGlyl 1 eAsnAspAla- 619 
631-MetLysGlyGlyAlaAspValAlaGlu-63 9 
710 -AsnAlaLeuArgLeuLysArgValLys I leAsp-7 2 0 

Hydrophilic Regions - Hopp-Woods 
l-MetGlnGlnLysIleArgPheGlnIle-9 
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19-SerArgIleGluLysValLeuAsnLysLysAspPheValGlu-32 

39-AlaSerGluGluAlaGlnValValPheAspAspSerLysThrSerVal-54 

64-ThrGlyTyrGlyAlaLysGluLysThrGluAspThrLeuProGlnProGluAlaGluHis-83 

200-LeuGluHisArgThrLysLysSerSerLeu-209 

224-AsnValGlnArgAsnGlyGluTrpLys-232 

248-AsnHisGlyGluArgIleAlaAla-2 55 

257-GlyIleIleGluSer-2 61 

2 6 5 -TrpAlaAspGluSerHi sLeuThrGlyGluSerAsnProGluGluLysLysAlaGlyGly- 284 
318-SerGluAlaGlnGlySerLysAlaProIle-327 

3 2 9-ArgValAlaAspLysAlaAla-3 3 5 
404-AlaAlaAlaMetGluGluAlaAlaHis-412 
417-ValLeuAspLysThrGlyThrLeuThrGluGlySerPro-42 9 
440-SerGlyPheAspGluAspAlaLeu-447 
454-ValGluGlnAsnAla-458 

493 - AlaGluValGluGly- 497 
502-LysAlaGlyLysAlaGluPheAla-509 
53 1-ValAspAsnLysPro- 53 5 

543-AspAlaLeuLysAlaAspThrAlaGluAlaIleGlyArgLeuLysLysHisAsnIle-561 
568-GlyAspAsnGlnGly-572 

591-SerProArgAspLysAlaAlaGluValGlnLysLeuLysAlaAlaGly-606 

63 3-GlyGlyAlaAspValAlaGlu-639 

712 - LeuAr gLeuLy sAr gValLy s I 1 eAsp- 720 

590-1 

AMPHI Regions - AMPHI 

77-TyrLeuProAspAsnLeuLysThrValLeuGluGlnProValThrLeuValAsnHisIleThrHis-9 8 
100-ProPheAlaGlyGlyPhe-105 

1 2 3 - LysVa lLeuGluAr gPhe PheGly- 130 

13 2-GlnValProAlaSerLeu-13 7 

177 -TyrGlnLysGlyPheLys SerTyrArgAsnGly- 187 

214-ThrSerAspGlyIleAsnProLeu-221 

248-AsnGluLeuValAsnLeuVal-254 

331-LysArgLysPheAla-33 5 

42 O-LysMetLeuGluAsp- 42 4 

450-AspIleAsnGluThrLeuArgLeuMet-458 

460-AspSerThrValGln-464 

Antigenic Index - Jameson-Wolf 
1 -MetLysLys ProLeu- 5 

2 6 -LysAlaGluGluSerLeuThrGlnGlnGlnLysIleLeuGln- 3 9 

47-GluSerHisGlnTyrGluArgGlyTrp-55 

62-ThrValIleArgLeuLysProGluLeu-70 

72-AsnAsnAlaArgLysTyrLeuProAspAsnLeuLysThrValLeu-86 
113 -ThrGluPheLysTyrAlaPr oGluThrGluLysValLeuGlu- 1 2 6 
128-PhePheGlyLysGlnValPro-134 
144-AsnGlySerGlyLysMetGluVal-151 
157-AspTyrGluGluLeuSerGly-163 

175-ThrValTyrGlnLysGlyPheLysSerTyrArgAsnGlyTyrAspAlaPro-191 

196-LysLeuAlaAspLysGlyAspAlaAlaPheGlu-206 

2 08-ValHisPheAspSerGluThrSerAspGlyIleAsn-219 

2 3 3 - PheSerLeuGluTrpLysGluGlyValAspTyr-2 43 

2 64-AsnProAsnGlySerIleAlaProSerLysIleGluValGly-277 

2 81-PheSerThrLysThrGlyGluSerGlyAla-290 

2 92-11 eAsnSerGluGlyGlnPheArgPheAspThr-3 02 

3 04-ValTyrGlyAspGluLysTyrGlyPro-312 
3 30 - LeuLy s ArgLy s PheAla - 3 3 5 



WO 01/31019 



PCT/IB00/01661 



-207- 

3 3 8 - S er Al aLysLysMe tThrGluGluGlnl 1 eArgAsnAspLeu - 3 5 1 

3 55-ValLysGlyGluAlaSerGlyLeuPheThrAsnAsnProValLeuAsp-370 

37 8-LeuProSerGlyLysIleAspValGlyGly-387 

389-IleMetPheLysAspMetLysLysGluAspLeuAsnGln-401 

406-LeuLysLysThrGluAlaAspIleArgMet-415 

437-AsnAlaGluAspGluAlaGluGlyArgAlaSerLeuAspAspIleAsnGluThrLeu-455 

46 6-MetAlaArgGluLysTyr-471 

475-AsnGlyAspGlnIleAsp-480 

485-LeuLysAsnAsnGlnLeuLysLeuAsnGlyLysThrLeuGlnAsnGluProGluProAspPheAspGluGly 
GlyMetValSerGluProGlnGln-516 

Hydrophilic Regions - Hopp-Woods 
l-MetLysLysProLeu-5 

2 6 -LysAlaGluGluSerLeuThrGln- 3 3 
62-ThrValIleArgLeuLysProGluLeu-7 0 

72-AsnAsnAlaArgLysTyrLeuProAspAsnLeuLysThrValLeu-86 

113-ThrGluPheLysTyrAlaProGluThrGluLysValLeuGlu-126 

147-GlyLysMetGluVal-151 

15 7 - AspTyrGluGluLeuSerGly- 163 

180- GlyPheLysSerTyrArgAsnGlyTyr-188 

19 6-LysLeuAlaAspLysGlyAspAlaAlaPheGlu-206 
208-ValHisPheAspSerGluThrSerAspGly-217 
233-PheSerLeuGluTrpLysGluGlyValAspTyr-243 
272-SerLysIleGluValGly-277 

3 06-GlyAspGluLysTyrGlyPro-312 
33 0-LeuLysArgLysPheAla-33 5 

33 8-SerAlaLysLysMetThrGluGluGlnIleArgAsnAspLeu-351 

355-ValLysGlyGluAla-3 59 

3 81-GlyLysIleAspValGlyGly-3 87 

3 89-11 eMe t PheLy s AspMe tLysLysGluAspLeuAsn-400 

4 0 6-LeuLysLysThrGluAlaAspIleArgMet - 4 1 5 

43 7-AsnAlaGluAspGluAlaGluGlyArgAlaSerLeuAspAspIleAsnGluThrLeu-455 

466-MetAlaArgGluLysTyr-471 

48 6-LysAsnAsnGlnLeuLysLeuAsnGly-494 

496-ThrLeuGlnAsnGluProGluProAspPheAspGluGlyGlyMetValSerGluProGlnGln-516 
591 

AMPHI Regions - AMPHI 
6-AlaPheIlePheAla-10 

17-LeuHisGluPheGlyHisTyrIleValAla-26 
61-LeuGlyGlyTyrValLysMetValAsp-69 

143-GlyAspLysIleGlnSerValAsnGlyThrProValAlaAspTrp-157 

181- SerGlyAlaGlnThrValArgThrIleAspAlaAlaGlyThrProGluAlaGlyLysIleAlaLys-202 
218-AlaGlyGlyValGluLys-223 

23 4-ProGlyAspArgLeu-23 8 

2 45-ProIleAlaSerTrpGlnGluTrpAlaAsnLeuThrArg-257 

2 7 0 - ArgAlaGlyGlnThr- 274 

3 04-AlaTrpAspAlaGlnIleArg-3 10 
313-TyrArgProSerValValArgAlaPheGly-322 

3 24-GlyTrpGluLysThrValSerHis-331 
33 5-ThrLeuLysPhePheGlyLysLeuIle-343 
3 51-HisIleSerGlyProLeuThrIleAla-359 

3 73-TyrLeuGluPheLeuAlaLeu-3 79 
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Antigenic Index - Jameson-Wolf 

44-PhePheThrArgLysArgGlyAspThrGlu-53 

68-ValAspThrArgGluGlyGluValSerGluAlaAspLeu-80 

84-PheAspLysGlnHisProAlaLysArg-92 

129-ValGluProAspThrIleAla-13 5 

13 9-GlyPheGlnSerGlyAspLysIleGlnSer-148 

157-TrpGlySerAlaGln-161 

187-ArgThrIleAspAlaAlaGlyThrProGluAlaGlyLysIleLysAsnGlnGly-205 

219-GlyGlyValGluLysGlySerProAlaGluLysAlaGlyLeuLysProGlyAspArgLeuThrAlaAlaAsp 

GlyLysProIle-246 

2 54-AsnLeuThrArgGlnSerProGlyLysLysIle-264 

2 67-AsnTyrGluArgAlaGlyGlnThrHis-275 
277-AlaAspIleArgProAspThrValGluGlnSerAspHis-289 
295-ValGlyLeuArgProGlnProAspArgAlaTrp-305 

3 07-AlaGlnIleArgArgSerTyrArgProSerVal-317 
3 27-LysThrValSerHisSer-3 32 

3 43 -I leSerGlyAsnAla-3 47 

3 62 -AlaGlyGlnSerAla-3 66 

408-11 eAr gGlyLys Pr oLeuGlyGluArgValGln- 4 1 8 

Hydrophilic Regions - Hopp-Woods 

4 4 - PhePheThr Ar gLy sArgGlyAspThr - 5 2 
68-ValAspThrArgGluGlyGluValSerGluAlaAspLeu-80 
84-PheAspLysGlnHisProAlaLysArg-92 
129-ValGluProAspThrIleAla-13 5 

13 9-GlyPheGlnSerGlyAspLysIleGlnSer-148 
193-GlyThrProGluAlaGlyLysIleAlaLys-202 

22 0-GlyValGluLysGlySerProAlaGluLysAlaGlyLeuLysProGlyAspArgLeuThrAlaAlaAspGly 
LysPro-24 5 

256-ThrArgGlnSerProGlyLysLysIle-264 
268-TyrGluArgAlaGlyGln-273 

277-AlaAspIleArgProAspThrValGluGlnSerAsp-288 

2 9 9 - ProGlnProAspArgAlaTrp- 3 0 5 

3 08 -Glnl 1 eArgArgSerTyrArg- 314 
3 62 -AlaGlyGlnSerAla-3 66 
411-LysProLeuGlyGluArgValGln-418 
592 

AMPHI Regions - AMPHI 

6-PheGlyGlnIlePheSer-ll 

2 1 -GlyGlyLeuLeuGlyGlyLeuI 1 e- 2 8 

50-AlaProAsnAlaAlaAlaAlaAla-57 

6 5 - G InG lyMe til eG InMe tLeuGlyVal PheValAsp- 7 6 

94-ProTyrGlyAspLeu-98 

109-ValSerGlnValGlyGlnTrp-115 

1 5 3 - Thr Al aVa 1 PheAr gMe t - 1 5 8 

165-TyrPheGlyAlaValAla-17 0 

185-IleMetAlaTrpIleAsnLeuValAlaIleLeuLeuLeuSer-198 
Antigenic Index - Jameson-Wolf 

3 5-GlyIleLysArgGlyLeuTyrSerAsnGluAlaGlyMetGlySerAlaProAsnAla-53 

57-AlaGluValLysHisProVal-63 

93-GlnProTyrGlyAspLeuSerGly-100 

137-AlaTyrAlaGluSerAsnVal-143 
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206-ArgAspTyrThrAlaLysLeuLysMetGlyLysAspProGluPheLysLeuSerGluHisProGlyLeuLys 
ArgArgIleLysSerAspValTrp-2 37 

Hydrophilic Regions - Hopp-Woods 

35- GlyIleLysArgGlyLeuTyr-41 
57-AlaGluValLysHis-61 

212-LeuLysMetGlyLysAspProGluPheLysLeuSerGlu-22 4 

22 6 - ProGlyLeuLy s ArgArgI 1 eLys Ser- 2 3 4 
593 

AMPHI Regions - AMPHI 

6 - GlyLeuCysLysArgPheGlyAsnLysThr - 1 5 

41-SerThrLeuLeuAsnIleIleAlaGlyIle-50 

87-HisMetSerAlaLeuGlu-92 

12 5-AlaHisArgLysProGluLysLeuSerGlyGlyGlu-136 

15 9-PheSerSerLeuAsp-163 

1 6 5 - H i s LeuAr gGlyThr LeuArg - 17 1 

216-ProGluThrLeuValLysThrProSerCysValGlnValAlaArgLexaMGtGlyLeu-234 

Antigenic Index - Jameson-Wolf 

6 - GlyLeuCys Lys Ar gPheG lyAsnLy sThrVal Al a - 1 7 

24- ValGlyArgGlyLysIle-2 9 

3 3 - LeuG lyArgSer G lyCysGlyLys SerThr- 4 2 

50- IleValArgProAspGlyGlyGlu-57 

61-AsnGlyGluAsnIleThrArgMetProProGluLysArgArgIle-7 5 
99-LysMetGlnLysMetProLysAlaGluAlaGluArgLeuAla-112 

119-ValGlyLeuGluAsnGluAlaHisArgLysProGluLysLeuSerGlyGlyGluLysGlnArgLeuAlaLeu 
-142 

157-GluSerPheSerSerLeu-162 

168-GlyThrLeuArgArgMetThrAlaGluArgIleArgAsnGlyGlyIle-183 

190- HisSerProGluGluAlaCysThrThrAlaAspGluIleAlaVal-2 04 
2 0 6-HisLysGlyArgIle-210 

214-GlyThrProGluThrLeuValLysThrProSer-224 

23 3-GlyLeuProAsnThrAspAspAsnArgHisIle-243 

248 - ValArgPheAspGlnAspGlyMe tGluCysArgValLeuSer- 2 6 1 
263-ThrCysLeuProGluSer-268 

2 91-GlyAlaValSerGlyLysAspThrVal-299 

3 02-HisIleGluGluArgGluIleValArgPheArg-312 

Hydrophilic Regions - Hopp-Woods 
6-GlyLeuCysLysArgPheGlyAsn-13 

25- GlyArgGlyLysIle-29 

36- SerGlyCysGlyLys-40 

5 1 - ValArgPr oAspGlyGly- 5 6 
68-MetProProGluLysArgArgIle-7 5 

99-LysMetGlnLysMetProLysAlaGluAlaGluArgLeuAla-112 

119-ValGlyLeuGluAsnGluAlaHisArgLysProGluLysLeuSerGlyGlyGluLysGlnArgLeuAlaLeu 
-142 

168-GlyThrLeuArgArgMetThrAlaGluArgIleArgAsn-180 

191- SerProGluGluAlaCysThrThrAlaAspGluIleAlaVal-204 
206-HisLysGlyArgIle-210 

23 6-AsnThrAspAspAsnArgHisIle-243 

248-ValArgPheAspGlnAspGlyMetGluCysArgValLeuSer-2 61 

2 93-ValSerGlyLysAspThrVal-2 99 

3 02-HisIleGluGluArgGluIleValArgPheArg-312 
594 
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AMPHI Regions - AMPHI 
21-SerIleLeuArgLeu-2 5 

108-AlaGlyArgGluCysGlnGluThrAlaAlaAla-118 
13 8-AlaIleLysArgCysAsn-143 

Antigenic Index - Jameson-Wolf 

l-MetGlyAlaAspThrAspGlyAspLysAspValArgLeuAsnArgThr-16 

51-ValGluHisProAsnArgPhe-57 

75-HisLeuAspGlySerThrGlyGly-82 

86-PheArgArgGluLysThrGlyHisLysArgArgCysHisThrGlnCys-101 

103-HisSerAlaArgAlaAlaGlyArgGluCysGlnGluThr-115 

13 7-ArgAlaIleLysArgCysAsn-143 

Hydrophilie Regions - Hopp-Woods 

l-MetGlyAlaAspThrAspGlyAspLysAspValArgLeuAsnArg-15 

86-PheArgArgGluLysThrGlyHisLysArgArgCysHis-98 

105-AlaArgAlaAlaGlyArgGluCysGlnGluThr-115 

13 7 - ArgAl al 1 eLysAr gCy sAsn- 1 4 3 

595 

AMPHI Regions - AMPHI 

20- CysGlnProProGluAla-2 5 

140-AlaAspLeuGluLysLeuSerGlnProLeuAla-150 
157-GlnGlyGluValLysGluLeuVal-164 

169-ThrPheThrGluAlaValLysAlaGlyAspIleGluLysAla-182 
19 6-IleGluProIleAlaGluLeuPheSerGluLeuAspPro-2 08 
224-AlaGlyPheThrGlyPheHisArg-231 

243-SerGlyValLysGluIleAlaAlaLysLeuMetThrAspValGluAlaLeuGlnLysGluIleAsp-264 

274-ValGlyGlyAlaSerGluLeuIleGluGluValAlaGly-286 

3 09-AspGlySerLysLysIleValAspLeuPheArgProLeu-321 

337-PheLysGlnValAsnGluIleLeuAlaLys-346 

3 5 l-AspGlyPheGluThrTyrAspLysLeuGlyGlu-3 61 

366-AlaLeuGlnAlaSerIleAsnAlaLeuAlaGluAspLeuAlaGlnLeuArgGlyIleLeuGlyLeu-387 

Antigenic Index - Jameson-Wolf 

l-MetArgLysPheAsn-5 

21- GlnProProGluAlaGluLysAlaAlaPro-30 



32-AlaSerGlyGluAlaGlnThrAlaAsnGluGlyGlySer-44 

5 0 -AsnAspAsnAl aCysGluPr oMetGlu- 5 8 

7 0-IleLysAsnAsnSerGlyArgLysLeuGluTrpGluIle-82 

87-MetValValAspGluArgGluAsnIleAla-96 



9 8-GlyLeuSerAspLysMetThr-104 
108-LeuProGlyGluTyrGluMet-114 

120-ThrAsnProArgGlyLysLeuValValThrAspSerGlyPheLysAspThrAlaAsnGluAlaAspLeuGlu 
LysLeuSer-146 
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158-GlyGluValLysGluLeuValAlaLysThrLysThrPheThrGluAlaValLysAlaGlyAspIleGluLys 
AlaLysSerLeuPheAla-187 

189-ThrArgValHisTyrGluArgIleGluProIle-199 

204-SerGluLeuAspProValIleAspAlaArgGluAspAspPheLysAspGlyAlaLysAspAlaGly-225 
23 8-ValGluLysAspValSerGlyValLysGluIleAlaAla-250 
252-LeuMetThrAspValGluAlaLeuGlnLysGluIleAsp-264 
2 69-ProProGlyLysValValGlyGlyAla-277 



27 9-GluLeuIleGluGluValAlaGlySerLysIleSerGlyGluGluAspArgTyrSerHisThrAspIieuSer 
AspPheGlnAlaAsnValAspGlySerLysLysIleValAsp-316 

322 - IleGluAlaLysAsnLysAlaLeuLeuGluLysThrAspThrAsnPheLysGlnValAsn-3 4 1 

3 4 5 - Al aLy sTyrAr gThr Ly sAspGlyPheG luThrTyrAspLys LeuG lyG luAl aAspArgLys Al aLeu - 3 6 

7 

374-LeuAlaGluAspLeuAlaGln-380 
Hydrophilic Regions - Hopp-Woods 



l-MetArgLysPheAsn-5 

21-GlnProProGluAlaGluLysAlaAlaPro-30 



3 2-AlaSerGlyGluAlaGlnThrAlaAsnGluGlyGlySer-44 

52-AsnAlaCysGluProMetGlu-58 

72-AsnAsnSerGlyArgLysLeuGluTrpGluIle-82 

87-MetValValAspGluArgGluAsnIle-95 

99-LeuSerAspLysMetThr-104 

110-GlyGluTyrGluMet-114 

122-ProArgGlyLysLeuValVal-128 



131-SerGlyPheLysAspThrAlaAsnGluAlaAspLeuGluLysLeuSer-146 

158-GlyGluValLysGluLeuValAlaLysThrLysThrPheThrGluAlaValLysAlaGlyAspIleGluLys 
AlaLysSerLeuPheAla-187 



189-ThrArgValHisTyrGluArgIleGluProIle-199 

2 04-SerGluLeuAspProValIleAspAlaArgGluAspAspPheLysAspGlyAlaLysAspAlaGly-22 5 



238-ValGluLysAspValSerGlyValLysGluIleAlaAla-250 
2 52-LeuMetThrAspValGluAlaLeuGlnLysGluIleAsp-264 
279-GluLeuIleGluGluValAlaGly-2 86 



2 88-LysIleSerGlyGluGluAspArgTyrSerHis-298 
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308-ValAspGlySerLysLysIleValAsp-316 

322- 1 leGluAlaLysAsnLysAlaLeuLeuGluLysThrAspThrAsnPhe- 3 3 7 

347-TyrArgThrLysAspGlyPheGluThrTyrAspLysLeuGlyGluAlaAspArgLysAlaLeu-3 67 

374-LeuAlaGluAspLeuAlaGln-3 80 

596 

AMPHI Regions - AMPHI 

9-MetL euArgVa lSerLysValVal-16 

50-LeuArgIleMetAlaGlyValAspLys-58 

87-ValArgGluGluValGluSerGlyLeuGlyGluValAlaAlaAlaGlnLysArgLeuGluGluValTyrAlaG 
luTyr-112 

192-ProThrAsnHisLeuAsp-197 

202-GluTrpLeuGluGlnPheLeuValArgPheProGly-213 
29 5-AlaArgPheGluGluMetSerAsnTyr-303 

322-LeuGlyAsnGluValIleGluPheValAsnValSerLysSerPhe-33 6 

366-SerThrLeuPheLysMet-371 

409 - AspAsnl leAlaGlu- 413 

440-AspGlnSerLysIleAlaGlyGlnLeuSerGlyGlyGlu-452 
483-LeuArgAlaLeuGluAspAlaLeuLeuGluPheAla-4 94 

Antigenic Index - Jameson-Wolf 
16-ValProProGlnLysThrIleIleLysAspIleSer-27 
41-LeuAsnGlyAlaGlyLysSerThrVal-49 
54-AlaGlyValAspLysGluPheGluGlyGluAla-64 

75-LeuProGlnGluProGluLeuAspProGluLysThrValArgGluGluValGluSerGlyLeu-95 
99-AlaAlaAlaGlnLysArgLeuGluGluValTyr-109 

112-TyrAlaAsnProAspAlaAspPheAspAlaLeuAlaGluGluGlnGlyArgLeuGlu-130 

136-GlySerSerThrGlyGlyGlyAlaGluHisGluLeuGluIleAlaAlaAspAlaLeuArg-155 

1 5 7 - Pr oGluTrpAspAlaLys I leAspAsnLeuSerGlyGlyGluLysArgArgValAla- 175 

181-LeuSerLysProAspMet-18 6 

19 0-AspGluProThrAsnHisLeuAspAlaGluSer-200 

2 1 9 - ThrHi sAspArgTyr Phe - 2 2 4 

233-LeuGluLeuAspArgGlyHisGlyIle-241 

243-TrpLysGlyAsnTyrSerSer-249 

251-LeuGluGlnLysGluLysArgLeuGluAsnGluAlaLysSerGluAlaAlaArgValLysAlaMetLysGln 
GluLeuGluTrp-27 8 

2 80-ArgGlnAsnAlaLysGlyArgGlnAlaLysSerLysAlaArgLeuAlaArgPheGluGluMetSerAsnTyr 
GluTyrGlnLysArgAsnGluThrGlnGlu-313 

319 - Al aG luArgLeuGlyAsnGluVa 1-326 
33 3-SerLysSerPheGlyAsp-33 8 

3 60-ProAsnGlyAlaGlyLysSerThrLeu-3 68 
372-IleSerGlyLysGluGlnProAspSerGlyGluValLysIle-3 85 
3 95-AspGlnSerArgGluGlyLeuGlnAsnAspLysThrVal-4 07 
411-IleAlaGluGlyArgAspIleLeu-418 

42 5-IleProAlaArgGlnTyrLeuGlyArgPheAsnPheLysGlySerAspGlnSerLysIleAla-445 

447-GlnLeuSerGlyGlyGluArgGlyArgLeuHisLeu-458 

471-LeuAspGluProSerAsnAspLeuAspValGluThr-482 

501-SerHisAspArgTrpPhe-506 

516-AlaCysGluGlyAspSerLysTrp-523 

527-AspGlyAsnTyrGlnGluTyrGluAlaAspLysLysArgArgLeuGlyGluGluGlyAlaLysProLysArg 
1 1 eLysTyr Ly s Pr oVa IThrArg- 558 

Hydrophilic Regions - Hopp-Woods 
54-AlaGlyValAspLysGluPheGluGlyGlTiAla-64 
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77-GlnGluProGluLeuAspProGluLysThrValArgGluGluValGluSerGlyLeu-95 
99-AlaAlaAlaGlnLysArgLeuGluGluValTyr-109 

113 -AlaAsnProAspAlaAspPheAspAlaLeuAlaGluGluGlnGlyArgLeuGlu-13 0 

141-GlyGlyAlaGluHisGluLeuGluIleAlaAlaAspAlaLeuArg-155 

1 5 7 - ProGluTrpAspAl aLy s 1 1 eAspAsn- 165 

167-SerGlyGlyGluLysArgArgValAla-175 

181-LeuSerLysProAsp-185 

19 0-AspGluProThrAsn-194 

19 6-LeuAspAlaGluSer-2 00 

233 -LeuGluLeuAspArgGlyHis-23 9 

251- LeuGluGlnLysGluLysArgLeuGluAsnGluAlaLysSerGluAlaAlaArgValLysAlaMetLysGln 
GluLeuGluTrp-278 

280-ArgGlnAsnAlaLysGlyArgGlnAlaLysSerLysAlaArgLeuAlaArgPheGluGluMetSerAsn-3 0 
2 

3 04-GluTyrGlnLysArgAsnGluThrGln-312 
319 -AlaGluArgLeuGlyAsnGluVal -3 2 6 

3 7 2 - 1 leSerGlyLysGluGlnProAspSerGlyGluValLys I le- 3 8 5 
39 5-AspGlnSerArgGluGlyLeuGlnAsnAspLysThrVal-407 
411-IleAlaGluGlyArgAspIleLeu-418 

43 5-AsnPheLysGlySerAspGlnSerLysIle-444 

4 4 9 - S erGlyGlyG luAr gGlyArgLeuHi sLeu - 4 5 8 
472 -AspGluPr oSerAsnAspLeuAspValGluThr- 4 8 2 
517-CysGluGlyAspSer-521 

52 9-AsnTyrGlnGluTyrGluAlaAspLysLysArgArgLeuGlyGluGluGlyAlaLysProLysArgIleLys 

Tyr-553 

597-2 

amphi Regions - AMPHI 
3 0-AlaGluValLysLys-34 

66-LysGluAlaAlaLysGluGlyLysGluSerLysLysThrAlaLys-80 
9 3 -GlnSerAl aArgLysGlyArgGluGly- 101 
112-AlaHisGlyLysPro-116 
141-GlnGlyAsnProArgLysGlyGlyLys-149 

163-SerAspLysAsnGlyLysAlaValLysGlnAspLysLysTyrArgGluGluLysAsn-181 
217-ValSerAsnSerLeuLysGlnLeuGlnGlu-226 

252- TrpAspLysPheGlnLysLeu-2 58 

27 5-GlnIleSerArgPheValSerGly-2 82 

3 0 8 -LeuArgTyrThrArgTyrVal AsnAla- 3 1 6 

318-AsnArgGluValValLysAspLeuGluLysGlnGln-329 

33 9-IleAsnAsnGluLeuAlaArgLeuLysLys-348 

3 51-AlaAsnValGlnSerLeu-3 56 

3 64-AspAlaAlaGluGlnThrGlu-3 70 

37 6-AlaLysIleAlaLysAspAlaArg-3 83 

396-AsnLysLeuLeuSer-400 

460-ProSerValMetGlyIleGlySerAlaAspGlyPheSerArgMetGlnGlyArgLeuLysLysProValAsp 

GlyValProThrGly-48 8 

509-ProAlaThrValGluSerIleAla-516 

521-SerTyrAlaAspGluLeuAspGlyTyrGlyLys-531 

543-SerIleTyrAlaGlyLeu-548 

Antigenic Index - Jameson-Wolf 

23-AspAlaAlaHisAsnArgSerAlaGluValLysLysGlnThrLysAsnLysLysGluGlnProGluAlaAlaG 
luGlyLysLysGluLysGlyLysAsnGlyAlaValLysAspLysLysThrGlyGlyLysGluAlaAlaLysGluGl 
yLysGluSerLysLysThrAlaLysAsnArgLysGluAlaGluLysGliiAlaThrSerArgGlnSerAlaArgLys 
GlyArgGluGlyAspLysLysSerLysAlaGluHisLysLysAlaHisGlyLysProValSerGlySerLysGluL 
y sAsnAlaLysThrGlnProGluAsnLysGlnGlyLysLysGluAlaLysGlyGlnGlyAsnProArgLysGlyGl 
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YLysAlaGluLYsAspThrValSerAlaAsnLysLysValArgSerAspLysAsnGlyLysAlaValLysGlnAsp 

LysLysTyrArgGluGluLysAsnAlaLysThrAspSerAspGluLeuLysAla-191 

19 6-AlaThrAsnAspValGluAsnLysLysAlaLeuLeuLysGlnSerGluGly-212 

219-AsnSerLeuLysGlnLeuGlnGluGluArglleArgGlnGluArgIleArgGlnAlaArgGlyAsnLeu-24 
1 

243- SerValAsnArgLysGlnArgGluAlaTrpAspLysPheGlnLysLeuAsnThrGluLeuAsnArgLeuLys 
ThrGluValAlaAla-271 

281-SerGlyAsnTyrLysAsnSerGlnProAsn-290 
29 8-AsnAlaGluProGlyGlnLysAsnArgPhe-307 

314-ValAsnAlaSerAsnArgGluValValLysAspLeuGluLysGlnGlnLys-33 0 
33 5-GlnGluGlnLysIleAsnAsnGluLeuAlaArgLeuLysLysIleGln-3 50 

356-LeuLeuLysLysGlnGlyValThrAspAlaAlaGluGlnThrGluSerArgArgGlnAsnAlaLysIleAla 
LysAspAlaArgLysLeuLeuGluGlnLysGlyAsnGluGlnGlnLeu-39 5 

3 9 8-LeuLeuSerAsnLeuGluLysLysLysAlaGluHisArgIleGlnAspAlaGluAlaLysArgLysLeuAla 
GluAlaArgLeuAlaAlaAlaGluLysAlaArgLysGluAlaAlaGlnGlnLysAlaGluAlaArgArgAlaGluM 
etSerAsnLeuThrAlaGluAspArgAsnIleGlnAlaProSer-461 

46 6-GlySerAlaAspGlyPheSerArgMetGlnGlyArgLeuLysLysProValAspGlyValProThr-487 
491-GlyGlnAsnArgSerGlyGlyAspIle-49 9 

521- SerTyrAlaAspGluLeuAspGlyTyrGly-53 0 
53 6-AspHisGlyGluAsnTyr-541 

561-AlaGlySerLysIleGlySerSerGlySerLeuProAspGlyGluGluGlyLeu-578 
58 8-ValLeuAsnProSerSerTrp-594 

Hydrophilic Regions - Hopp-Woods 

23-AspAlaAlaHisAsnArgSerAlaGluValLysLysGlnThrLysAsnLysLysGluGlnProGluAlaAlaG 

luGlyLysLysGluLysGlyLysAsnGlyAlaValLysAspLysLysThrGlyGlyLysGluAlaAlaLysGluGl 

yLysGluSerLysLysThrAlaLysAsnArgLysGluAlaGluLysGluAlaThrSerArgGlnSerAlaArgLys 

GlyArgGluGlyAspLysLysSerLysAlaGluHisLysLysAlaHisGlyLysProValSerGlySerLysGluL 

ysAsnAlaLysThrGlnProGluAsnLysGlnGlyLysLysGluAlaLysGlyGlnGlyAsnProArgLysGlyGl 

yLysAlaGluLysAspThrValSerAlaAsnLysLysValArgSerAspLysAsnGlyLysAlaValLysGlnAsp 

LysLysTyrArgGluGluLysAsnAlaLysThrAspSerAspGluLeuLysAla-191 

19 8-AsnAspValGluAsnLysLysAlaLeuLeuLysGlnSerGlu-211 

22 0-SerLeuLysGlnLeuGlnGluGluArgIleArgGlnGluArgIleArgGlnAlaArgGlyAsn-2 40 

244- ValAsnArgLysGlnArgGluAlaTrpAspLysPheGlnLysLeuAsnThrGluLeuAsnArgLeuLysThr 
GluValAlaAla-271 

2 84-TyrLysAsnSerGln-2 88 

2 9 8-AsnAlaGluProGlyGlnLysAsnArgPhe-3 07 
317-SerAsnArgGluValValLysAspLeuGluLysGlnGlnLys-3 3 0 

33 5-GlnGluGlnLysIleAsnAsnGluLeuAlaArgLeuLysLysIleGln-3 50 

3 56-LeuLGuLysLysGlnGlyValThrAspAlaAlaGluGlnThrGluSerArgArgGlnAsnAlaLysIleAla 
LysAspAlaArgLysLeuLeuGluGlnLysGlyAsnGluGlnGlnLeu-3 95 

400-SerAsnLeuGluLysLysLysAlaGluHisArgIleGlnAspAlaGluAlaLysArgLysLeuAlaGluAla 
ArgLeuAlaAlaAlaGluLysAlaArgLysGluAlaAlaGlnGlnLysAlaGluAlaArgArgAlaGluMet-447 

4 5 1 -ThrAlaGluAspArgAsnl leGln- 458 
474-MetGlnGlyArgLeuLysLysProValAsp-483 
493-AsnArgSerGlyGlyAspIle-499 

522 - TyrAlaAspGluLeuAspGlyTyrGly- 53 0 
563-SerLysIleGlySer-567 
570-SerLeuProAspGlyGluGluGlyLeu-578 

601-2 

AMPHI Regions - AMPHI 
2 9-AlaAlaArgGluAla-3 3 
43-ArgValLeuGlySerPro-48 

50-ProTyrGlyLysGlnIleAspGlyLeuGlyAsnAlaSerSerSer-64 
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94-PheValAspTrpSerGly-9 9 

lOl-CysGlyAsnLeuThrAlaAla-107 

13 4-TrpGlnLysAsnIleGlyLysThrIle-142 

191 - LeuVa lAspG lull eAspVal Pr oAsnl leGlyArg- 202 

2 1 0-AlaGlyI leProThrValPhe-2 1 6 

22 6-GlyLysGluLeuGlnAspAspIleAsnAsnAspAlaAlaAlaLeuGluLysPheGluLysIleArgAlaTyr 
GlyAlaLeu-2 52 

254-MetGlyLeuIleSerAspValSerGluAlaAla-2 64 

2 84-SerSerGlyLysThrValAsn-29 0 

321-AlaAlaAlaValProGlyThrLeuValAsnLeuAlaAla-333 

3 53-GlyAlaAlaAlaGlu-3 57 

Antigenic Index - Jameson-Wolf 

11-TyrArgGlyGlyThrSerLysGlyValPhePheLysArgSerAspLeuProGluAlaAlaArgGluAlaGlyS 
erAlaArgAspLysIleLeu-41 

46-GlySerProAspProTyrGlyLysGlnrleAspGlyLeuGlyAsnAlaSerSerSerThrSerLys-67 

69-ValIleLeuAspLysSerGluArgAlaAspHisAspValAspTyr-83 

89-SerIleAspLysProPhe-94 

9 6 -AspTrpSerGlyAsnCysGly- 102 

116-GlyLeuValAspLysGlyLysIleProSerAspGly-12 7 
13 4-TrpGlnLysAsnIleGlyLysThrIle-142 
155-GluThrGlyAspPheGluLeu-161 
177-AspProAlaAspGlyGluGlySerMet-185 

187-ProThrGlyAsnLeuValAspGluIleAspValProAsnIleGlyArgLeuLys-2 04 

223- GlyTyrThrGlyLysGluLeuGlnAspAspIleAsnAsnAspAlaAlaAlaLeuGluLysPheGluLysIle 
ArgAla-248 

259-AspValSerGluAlaAlaAlaArgAlaHisThrPro-270 
281-TyrThrAlaSerSerGlyLysThrValAsn-290 

3 3 3-AlaGlyGlyGlyThrArgLysGluValArgPheGlyHisProSerGlyThrLeuArg-351 

35 6-AlaGluCysGlnAspGlyGln-3 62 

3 69-ValMetSerArgSerAlaArgValMet-377 

3 82 -ValArgVal ProGluAspCysPhe-3 8 9 

Hydrophilic Regions - Hopp-Woods 

22-LysArgSerAspLeuProGluAlaAlaArgGluAlaGlySerAlaArgAspLysIleLeu-41 

49-AspProTyrGlyLysGlnIleAsp-56 

62-SerSerSerThrSer-6 6 

69-ValIleLeuAspLysSerGluArgAlaAspHisAspVal-81 

8 9-SerIleAspLysProPhe-94 

116-GlyLeuValAspLysGlyLysIleProSer-125 

157 -GlyAspPheGluLeu- 161 

177-AspProAlaAspGlyGluGly-183 

191-LeuValAspGluIleAspVal-197 

224- TyrThrGlyLysGluLeuGlnAspAspIleAsnAsnAspAlaAlaAlaLeuGluLysPheGluLysIleArg 
Ala-248 

2 59-AspValSerGluAlaAlaAlaArgAlaHisThr-269 

2 83 -AlaSerSerGlyLysThrValAsn-2 9 0 

33 5-GlyGlyThrArgLysGluValArgPhe-343 

3 56-AlaGluCysGlnAsp-360 

3 72 -ArgSerAlaArgValMet - 3 7 7 
3 84-ValProGluAspCysPhe-389 
602-2 

AMPHI Regions - AMPHI 
21-ValAsnArgHisGlyGln-26 
3 0-GlyGlyLeuAspAlaPheCys-36 
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54-ArgGlnIleAlaGlnIle-59 
61-AlaGlyLeuHisValCysAsnSerVal-69 
78-HisValIl eVa 1 G 1 uMe t Cy s Al aTrpTyrGly- 8 8 

Antigenic Index - Jameson-Wolf 
5-GlnCysAspLysThrArgHisMetArgPro-14 

19-ArgGlnValAsnArgHisGlyGlnThrGlyAsnGlyGlyLeuAspAla-3 4 

3 6-CysSerLeuGlnGlyAsnArgLysAlaGlnValPheAspThrAspLeuIleAspArgGlnIle-5 6 

90- SerAlaGlyGluTyr-94 
99-GlnMetArgAspTyrIle-104 

Hydrophilic Regions - Hopp-Woods 
5-GlnCysAspLysThrArgHisMetArg-13 

2 0 -GlnValAsnArgHi sGlyGln- 2 6 
39-GlnGlyAsnArgLysAlaGlnValPhe-47 
50-AspLeuIleAspArgGlnIle-56 
603-2 

AMPHI Regions - AMPHI 

69-MetLeuLeuAsnGluLeuGluLys-76 

107-ValMetAspGluLeuAsnAlaCysIlePro-116 

121-HisAsnProAlaAsnIleSerGlyIleLeuAla-131 

13 5-HisPheProGlyLeuProAsnValGly-143 

148-SerPheHisGlnThrMetPro-154 

161-AlaValProArgGluLeu-166 

188-GluAlaAlaArgIleLeuGlyLysProLeuGluAspIleArgMetIleIleAlaHis-206 

209-AsnGlyAlaSerIleThrAlaIleLysAsnGlyLysSerVal-222 

229-ThrProIleGluGly-233 

248-TyrSerTyrLeuThrSer-253 

273-LeuGlyIleSerGlu-277 

279-SerAsnAspCysArg-2 83 

306-ArgLeuAlaLysTyrIleAlaSerMet-314 

342-ValSerTyrLeuAsp-3 46 

Antigenic Index - Jameson-Wolf 

12-GlySerSerSerLeuLysGlyAlaValIleAspArgLysSerGlySer-27 
33-LeuGlyGluArgLeuThrThrProGluAla-42 

45-ThrPheAsnLysAspGlyAsnLysArgGlnValProLeuSerGlyArgAsnCysHis-63 
73-GluLeuGluLysHisGlyLeuHisAspArgIleLysAlaIleGly-87 

91- AlaHisGlyGlyGluLysTyrSerGlu-99 
106-AlaValMetAspGluLeuAsn-112 
152-ThrMetProGluArgAlaTyr-158 

164-ArgGluLeuArgLysLysTyrAlaPheArgArgTyrGlyPheHisGlyThrSerMetArg-183 
188-GluAlaAlaArgIleLeuGlyLysProLeuGluAspIleArg-2 01 
207-LeuGlyAsnGlyAla-211 

214-ThrAlaIleLysAsnGlyLysSerValAspThrSerMetGly-22 7 
23 8-ThrArgCysGlyAspIleAspProGlyVal-247 
260-AlaGlnValAspGluMetLeuAsnLysLysSerGly-271 

27 6-SerGluLeuSerAsnAspCysArgThrLeuGluIleAlaAlaAspGluGlyHisGluGlyAlaArgLeu-29 
8 

32 9 -GlylleGlyGluAsnSerArgAsnl 1 eArgAlaLysThr- 341 

3 5 2 - I 1 eAspThr Ly s Al aAsnMetGluLysAr gTyrGlyAsnS er Glyl 1 e - 3 6 7 

369-SerProThrAspSerSerPro-3 75 

3 8 1-ProThrAsnGluGluLeu- 3 8 6 



Hydrophilic Regions - Hopp-Woods 
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19-AlaValIleAspArgLysSerGly-2 6 
3 3 -LeuGlyGluArgLeuThrThr-3 9 

46-PheAsnLysAspGlyAsnLysArgGlnValProLeuSerGlyArgAsnCysHis-63 

73-GluLeuGluLysHisGlyLeuHisAspArgIleLysAlaIleGly-87 

92-HisGlyGlyGluLysTyrSerGlu-99 

106-AlaValMetAspGluLeuAsn-112 

153-MetProGluArgAlaTyr-158 

164-ArgGluLeuArgLysLysTyrAlaPhe-172 

18 8 - GluAl aAl aArgl 1 eLeuG lyLys Pr oLeuGluAspI 1 eArg- 2 0 1 

217-LysAsnGlyLysSerValAspThr-224 

23 9-ArgCysGlyAspIleAspPro-245 

260-AlaGlnValAspGluMetLeuAsnLysLysSerGly-271 

277-GluLeuSerAsnAspCysArgThrLeuGluIleAlaAlaAspGluGlyHisGluGlyAlaArgLeu-2 98 

33 0-IleGlyGluAsnSerArgAsnIleArgAlaLysThr-3 41 

3 52-IleAspThrLysAlaAsnMetGluLysArgTyrGly-3 63 

3 82 -ThrAsnGluGluLeu- 3 86 

604-2 

AMPHI Regions - AMPHI 

3 6-HisArgValValGlnPheAla-42 

53-ValGlyGlyValHisGlyPheAlaThr-61 

95-ArgThrValSerAlaAspPheLeuGluPhePhe-105 

113-AspValValLeuGlnLeuPheAlaCysValAlaGlnValGlyGlyIleGlnGluAsn-131 
148-ArgHisILeAsnPheIleAspGlnIleAlaGlyTrpGlu-160 
166-ValGlyTrpIleLysLysPheAsp-173 
191-PheGlnAsnCysAlaValLeuHisArg-199 

Antigenic Index - Jameson-Wolf 

11-AlaAlaCysGlyLysValAspGlnArgThrGlyTyrGlyGlyGlyGlyArgAsnGlyAsnArgGlyGlyThrH 
is-35 

67- GlyGlyGlyArgAspGluGlyAspPheArgArgValArgAlaSerGlySerPhe-84 

106- GlnSerArgGlyIle-llO 

127-GlyIleGlnGluAsnGlyArgAsnAlaArgValAspGluArgGlyPheGln-143 

175-TyrPheGlyCysArgGluArgTyrAlaVal-184 

2 01-MetGlyAsnAsnGly-20 5 

2 1 1 - LeuPr oAspPheAspArgAl aAspAlaVa 1-220 

Hydrophilic Regions - Hopp-Woods 
1 4 - G lyLy s Va 1 AspG InArgThrG lyTy r - 2 2 

2 4-GlyGlyGlyArgAsnGlyAsnArgGlyGlyThrHis-3 5 

68- GlyGlyArgAspGluGlyAspPheArgArgValArgAla-80 
127-GlyIleGlnGluAsnGlyArgAsnAlaArgValAspGluArgGlyPhe-142 
1 7 8 - CysAr gG luAr gTyrAlaVal - 184 

213 - AspPheAspAr gAl aAspAl aVa 1-220 
605 

AMPHI Regions - AMPHI 
13-ArgGlnIleTrpLysIleAlaAsp-2 0 

3 8-ThrLeuPheTyrArgPheIleSerGluAsnPheThrAspTyrMetGln-53 

107- LysLeuLysGluIlePheThrAlaIle-115 
12 8-11 eLysGlyLeuPheAspAspPheAsp- 136 
141 -ArgLeuGlySerThr- 14 5 
155-AlaValLeuLysGlyValAlaGluLeu-163 

173-11 eAspLeuPheGlyAspAl aTy rGluTyrLeuI 1 eSer Asn- 186 

188-AlaAlaAsnAlaGlyLys-193 

2 04-ValSerLysLeuIleAlaArg-210 

217-GluLysValAsnLysIleTyrAspPro-225 
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2 40-PheAspGluHisIle-244 

2 91-AspSerLysProPheAspAlaIleValSerAsn-301 

3 41-HisAlaLeuAsnTyr-345 
3 55-ValSerPheProGly-3 59 

433-GluHisIleAlaGluIleValLysLeuPheAla-443 

452-AlaGlnAsnAlaAlaGlnGlnThr-459 

478-ThrArgGluIleIleAspIle-484 

489- AlaGluIleGlyGluThrValAlaLysIleGluArgLeuArgArgGluIleAspGluValIleAlaGluIle 
Glu-513 

Antigenic Index - Jameson-Wolf 
5-MetGlnGlnArgAlaGlnLeu-ll 

18-11 eAl aAspGl uVa lArgG lyAl aVa 1 AspGlyTrpAsp - 3 0 

44-IleSerGluAsnPheThrAspTyrMetGlnAlaGlyAspSerSerIleAsp-60 

63-AlaMetProAspSer-67 

71-ProGluIleLysAspAspAlaValLysVal-80 

9 8-AlaHisGlnAsnGluGluLeuAsnThrLysLeuLysGlu-110 

116-GluSerSerAlaSerGlyTyrProSerGluGlnAspIleLysGlyLeuPheAspAspPheAspThrThrSer 
SerArgLeu-142 

146 - Val Al aAspLys AsnLysArgLeu - 1 5 3 

190- AsnAlaGlyLysSerGlyGlyGluPhePheThr-200 

215-GlyGlnGluLysValAsnLysIleTyrAspProAlaCysGlySerGlySer-231 
2 35 -GlnAlaLysLysGlnPheAsp- 241 

2 53-GluIleAsnHisThrThrTyrAsn-260 

280-LeuGlyAspThrLeuThrAsnProLysLeuLysAspSerLysProPheAsp-296 

3 09-IleGlySerAspAspProThrLeuIleAsnAspAspArgPheAlaPro-3 24 
3 3 0 - ProLys SerLysAlaAsp- 3 3 5 
345-TyrLeuSerGlyArgGlyArgAlaAla-3 53 

3 62-TyrArgGlyGlyAlaGluGlnLysIleArg-371 

403- LeuSerLysHisLysAspAsnThrAsp-411 
419-GlyPhePheLysLysGluThrAsnAsnAsnValLeuIle-431 

4 4 2 - PheAl aAspLys Al aAspVal - 44 8 
458 -GlnThrValLysAspAsnGlyTyr- 4 6 5 

4 7 3 - Va 1 G 1 uA 1 aG luAspThr Ar gG lu 1 1 e 1 1 eAsp - 4 8 3 

490- GluIleGlyG luThrValAlaLys 1 1 eGluArgLeuAr gArgGluI leAspGluVa HleAla-510 

Hydrophilic Regions - Hopp-Woods 

5-MetGlnGlnArgAlaGlnLeu-ll 

1 8 - 1 leAlaAspGluValArgGlyAlaValAsp-2 7 

55-GlyAspSerSerIle-59 

7 1 - ProGluI 1 eLysAspAspAlaValLysVal - 8 0 

9 8 -AlaHisGlnAsnGluGluLeuAsnThrLysLeuLysGlu- 110 

12 2 -TyrProSerGluGlnAspIleLysGlyLeuPheAspAspPheAspThrThrSer SerArgLeu-142 
1 4 6 - Va 1 Al aAspLy sAsnLysAr gLeu - 1 5 3 

191- AlaGlyLysSerGlyGly-196 
215-GlyGlnGluLysValAsnLysIleTyrAsp-224 
23 5-GlnAlaLysLysGlnPheAsp-241 

2 87-ProLysLeuLysAspSerLysProPhe-2 95 
310-GlySerAspAspProThrLeuIleAsnAspAspArgPheAla-323 

3 3 0 - Pr oLysSerLysAlaAsp- 3 3 5 
348-GlyArgGlyArgAla-3 52 

3 64-GlyGlyAlaGluGlnLysIleArg-3 71 

404- SerLysHisLysAspAsnThrAsp-411 
419-GlyPhePheLysLysGluThrAsn-426 

4 4 2 - PheAl aAspLysAl aAspVal - 4 4 8 
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458-GlnThrValLysAspAsnGly-464 
473-ValGluAlaGluAspThrArgGluIleIleAsp-483 

49 0-GluIleGlyGluThrValAlaLysIleGluArgLeuArgArgGluIleAspGluValIleAla-510 
606 

AMPHI Regions - AMPHI 

72-LeuLeuAspHisMetThrArgAspGlu-80 

90-AlaHisValGlyAsnGlyAsp-96 

100-LeuThrLeuIleGlnGlyValValAsnThrPhe-110 

116-ArgIleIleAlaAsn-120 

13 9-SerMetValPheGlnIleLeuPheGlyPheLeuAlaSerLeuIleVal-154 

171-LysLeuValGlyAlaProLysMetIleSerAlaLeuGlnArg-184 

191-AspLeuProGluGluMetAsnAla-198 

Antigenic Index - Jameson-Wolf 

13-GluValIleAspThrProArgThrGluGluGluAla-2 4 

31-GluAlaGlnAlaArgGlnTrpAsnLeuLysThrProGlu-43 

48-HisSerProGluProAsnAla-54 

57-ThrGlyAlaSerArgAsnSerSer-64 

75-HisMetThrArgAspGluValGluAla-83 

92-ValGlyAsnGlyAsp-96 

12 2-IleAlaArgAsnAsnAspGlySerGlnSerGlnGlyThr-13 4 
159-ArgGlnArgGluTyrArgAlaAspAlaGlyAla-169 

182-LeuGlriArgLeuLysGlyAsnProValAspLeuProGluGluMetAsn-197 

203-GlyAspThrArgAspSerLeuLeuSerThrHisProSerLeuAspAsnArgIleAlaArgLeuLysSer-22 



Hydrophilic Regions - Hopp-Woods 

13-GluValIleAspThrProArgThrGluGluGluAla-24 

59-AlaSerArgAsnSer-63 

75-HisMetThrArgAspGluValGluAla-83 

12 4-ArgAsnAsnAspGlySerGlnSer- 13 1 

159 -ArgGlnArgGluTyrArgAlaAspAlaGlyAla- 169 

183-GlnArgLeuLysGlyAsnPro-189 

191-AspLeuProGluGluMetAsn-197 

2 03 -GlyAspThrArgAspSerLeu-2 09 

214-ProSerLeuAspAsnArgIleAlaArgLeuLysSer-225 

607 

AMPHI Regions - AMPHI 

1 8 -ArgLeuLeuThrThrLeuAlaLeu-2 5 

70-PheMetGlyIleMetAlaAlaLeuAsnProMetIleAlaGln-83 
9 0-ThrAspGluValGlyGluThr-96 

104-GlyLeuPheLeuGlyValPheGlyMetValLeuMetTrpAlaAlaIleThrProPheArgAsnTrpLeuThr 
LeuSerAspTyrValGluGlyThrMet-13 6 
151-MetValHisArgAlaLeuHisAlaTyrThrSerSer-162 
2 2 6 - PhePheArgProPheGly-2 3 1 

2 44-PheLysGlnIleTrpLysIleGlyAla-252 
32 0-AlaArgTyrIleSerGlyVal-32 6 

3 37-11 eThrVa 1 LeuSerLeuVal - 343 

3 73-PheGlnProAlaAspPheThrGlnCysIleAlaSerTyrAla-386 

4 2 4 -TyrGlyPheTrpThrAlaLeuI 1 eAla- 43 2 

Antigenic Index - Jameson-Wolf 
1 5 -LysGluValArgLeu- 1 9 
47-GlyAlaGlyLysGluAspLeuAla-54 

86-GlyAlaGlyLysThrAspGluValGlyGluThrGlyArgGlnGlyIle-101 



WO 01/31019 



PCT/IB00/01661 



-220- 

121-ProPheArgAsnTrp-125 
12 8-LeuSerAspTyrValGluGlyThr-135 
16 O-ThrSerSerLeuAsnArgProArgLeu- 16 8 
23 4-AlaLysPheGlyLysProAspTrp-2 41 

311- SerLeuGlyArgArgGluPheSerArgAlaArgTyrIleSer-324 
3 53-TyrAsnAsnAspPro-3 57 

3 8 8 -Ar gGlyTyr LysValThrLys -3 9 4 

447-LeuCysSerArgGluMetValArgSerHisLysAlaVal-459 

Hydrophilic Regions - Hopp-Woods 

15-LysGluValArgLeu-19 

47-GlyAlaGlyLysGluAspLeuAla-54 

88-GlyLysThrAspGluValGlyGluThrGlyArg-98 

163-LeuAsnArgProArg-167 

312- LeuGlyArgArgGluPheSerArg-319 

39 0-TyrLysValThrLys-3 94 

447-LeuCysSerArgGluMetValArgSerHisLysAlaVal-459 
608 

AMPHI Regions - AMPHI 

66-AlaValGlnLysIleLeuGln-72 

93-ValLeuSerLeuLeu-97 

103-ArgAlaSerAspGluLeuAlaArgIlePheGlyThrGln-115 

124-AspIlGGlyHisGlyIleLysGlnIleGlyArgAsnIleAlaGluGlnIleGlyGlyPheSerArgGluSer 
GluSer-149 

154-AsnGluAlaLeuAlaAspCysLeuAspGluIleSerArgLeuArgAspGlyValGluArgLeuAsnGluArg 
LeuAspArgLeu- 181 

Antigenic Index - Jameson-Wolf 
13-LeuGlnSerProAspSerArgSerGluLeu-22 

3 9-LeuAlaGlyArgIleThrGluAspGlyLeuLeuSerAlaGlyAsnGlyPheAlaAspThrGluIleThrPheA 
rgAsnSerAla-66 

71-LeuGlnGlyGlyGluProGlyAlaGlyAspIleGlyLeuGluGly-85 
9 8-GlySerLeuArgSerArgAlaSerAspGluLeuAla-109 
114-ThrGlnAlaAspIleGlySerArgAlaAlaAsp-124 
131-GlnIleGlyArgAsnIleAla-137 

140-IleGlyGlyPheSerArgGluSerGluSerAlaAsnIleGlyAsnGluAlaLeuAlaAspCysLeuAspGlu 
IleSerArgLeuArgAspGlyValGluArgLeuAsnGluArgLeuAspArgLeuGluArgAspIleTrp-186 

Hydrophilic Regions - Hopp-Woods 

15-SerProAspSerArgSerGluLeu-22 

3 9-LeuAlaGlyArgIleThrGluAspGlyLeu-48 

5 6-AlaAspThrGluIleThrPhe-62 

74-GlyGluProGlyAlaGly-79 

81-IleGlyLeuGluGly-85 

100-LeuArgSerArgAlaSerAspGluLeuAla-109 
116 -AlaAspIleGlySerArgAlaAlaAsp-12 4 
143-PheSerArgGluSerGluSerAlaAsnIleGly-153 

156-AlaLeuAlaAspCysLeuAspGluIleSerArgLeuArgAspGlyValGluArgLeuAsnGluArgLeuAsp 

ArgLeuGluArgAspI 1 eTrp- 186 

609 

AMPHI Regions - AMPHI 
15-ThrLeuAspAlaPheVal-20 

3 0-HisHisIlePheHisGluPheArgValPheValGlyPhePhe-43 
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52-PheGluGlnAlaValGlu-57 
67-IleAspAspPheLeu-71 

1 1 4 - ValAl aValCys Pr oVa 1-119 

Antigenic Index - Jameson-Wolf 

10-AlaLeuAspAspGluThrLeu-16 

20-ValGlyAsnGlnArgSerSerAspIleAla-29 

69-AspPheLeuAspThrAspPheGlyIle-77 

79-SerGlnAlaAspGlyAsnValArg-86 

9 9 -GlyThr Ar gAl aLy sArgG lyTyrGlyAsnHi sAspLeu- 1 1 1 
122-PheAlaArgGluThrAspIle-12 8 

Hydrophilic Regions - Hopp-Woods 

10- AlaLeuAspAspGluThrLeu-16 
23-GlnArgSerSerAspIle-2 8 
79-SerGlnAlaAspGlyAsnVal-85 

10 0 -ThrArgAlaLysArgGlyTyrGly- 107 
122-PheAlaArgGluThrAspIle-12 8 
610 

AMPHI Regions - AMPHI 

6-MetGlnPheProTyrArg-ll 

1 8 -Met ArgAr gMe t Ar gAr g- 2 3 

98-GluArgAlaGlnGluAlaTyr-104 

Hl-ProSerThrValArgAlaLeuArgGluArg-12 0 

187-IleArgGluAlaLeuGlu-192 

208-TyrAlaSerAlaPheTyrGlyProPheArgAsp-218 

223-SerGlyAsnLeuGlyLysAlaAsp-230 

2 6 8 -LeuAspValValArgArgVal LysAspGlu - 2 7 7 

29 6-AlaAlaIleAlaAsn-3 00 

Antigenic Index - Jameson-Wolf 

11- ArgAsnValProAlaSerArgMetArgArgMetArgArgAspAspPheSerArgArgLeuMetArgGluHisT 
hrLeuThrAlaAspAsp-40 

50-GlySerAlaArgGluGluAspValProSerMetProGlyValLysArgGlnSerLeuAsp-69 
7 5 -AlaGluGluAlaValLys - 8 0 

94-AlaAsnLysThrGluArgAlaGlnGluAlaTyrAsnProGluGlyLeuVal-110 

115- ArgAlaLeuArgGluArgPhePro-122 

139-GlyGlnAspG lyLeuThr AspG 1 uAsnGlyTyrVa lMe t AsnAspG 1 uThr Va 1-156 

17 5-AlaProSerAspMetMetAspGlyArgIleGlyAlaIleArgGluAlaLeuGluAspAlaGlyHis-196 

215-ProPheArgAspAlaValGlySerSerGlyAsnLeuGlyLysAlaAspLysLysThrTyrGlnMetAspPro 

AlaAsnThrAspGluAlaLeuHi s- 2 4 6 

2 5 0 -LeuAspI leGlnGluGlyAlaAsp- 2 57 
270-ValValArgArgValLysAspGluPheGlyVal-2 80 

3 0 1-GlyTrpLeuAspGlyGlyLysValVal - 309 
317-LysArgAlaGlyAlaAspGly-323 

3 3 1 -GluAlaAlaLysMetLeuLysArg- 3 3 8 

Hydrophilic Regions - Hopp-Woods 

14-ProAlaSerArgMetArgArgMetArgArgAspAspPheSerArgArgLeuMetArgGluHisThrLeuThrA 
la-38 

50-GlySerAlaArgGluGluAspValProSer-59 
61-ProGlyValLysArgGlnSerLeuAsp-69 
7 5-AlaGluGluAlaValLys-80 

9 5-AsnLysThrGluArgAlaGlnGluAlaTyrAsn-105 
115 -ArgAlaLeuArgGluArgPhePro- 122 
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141 - AspGlyLeuThrAspGluAsnGly- 148 
1 51 -Met AsnAspGluThrVa 1- 1 5 6 

178-AspMetMetAspGlyArgIleGlyAlaIleArgGluAlaLeuGluAspAlaGly-19 5 

2 1 6 - PheAr gAspAlaValGly- 221 

225 -AsnLeuGlyLysAlaAspLysLysThrTyrGln-23 5 

2 3 8 -ProAl aAsnThrAspGluAlaLeuHi s -2 4 6 

250-LeuAspIleGlnGluGlyAlaAsp-257 

270-ValValArgArgValLysAspGluPheGly-279 

3 17 -LysArgAlaGlyAla-3 21 

331 -GluAlaAlaLysMetLeuLysArg- 3 3 8 

611 

AMPHI Regions - AMPHI 
15-CysArgLeuPheGlyLysLeuSerLeu-23 

2 6 -ArgLeuLeuLeuGlyLeu- 3 1 
48-ArgSerValArgArgValIle-54 
63-GlnValValAlaVal-67 
104-ValPheIleGluAspPheVal-110 

13 0-GlyPheLeuGlyAsnValLeuArgThr-138 

Antigenic Index - Jameson-Wolf 

l-MetProSerGluAsnGlyMetGlyLysArgGlnLeuAla-13 

32-CysArgSerGlyValCysArgGlyArgCys-41 

45-PheProSerArgSerValArgArgValIlePheArgArgValArgIle-60 
119 -AsnPr oAlaAspPheArgVal - 12 5 

142- AlaSerGlnGluAsp-146 
Hydrophilic Regions - Hopp-Woods 
l-MetProSerGluAsnGlyMetGlyLysArgGlnLeuAla-13 

3 5 -GlyValCysArgGlyArgCys - 4 1 
53-ValIlePheArgArgValArgIle-60 
121-AlaAspPheArgVal-125 
142-AlaSerGlnGluAsp-146 

612- 2 

AMPHI Regions - AMPHI 

6- AsnIleAlaLysLysLeuAlaGlyValAsp-15 
57-LysAlaValGluLysCysAlaGluAsnValLeu-67 
81-GlyAsnPheProAsn-85 

Antigenic Index - Jameson-Wolf 

7- IleAlaLysLysLeuAlaGlyValAsp-15 
27-AspPheGlyArgAspAspAlaValArgHisSerGlyVal-3 9 
57-LysAlaValGluLysCysAlaGlu-64 
97-GlyHisHisArgAsnProTyrLysSer-105 
Hydrophilic Regions - Hopp-Woods 
7-IleAlaLysLysLeuAlaGlyValAsp-15 

2 8 - PheG lyArgAspA spAl aVa 1 Ar g - 3 5 
57-LysAlaValGluLysCysAlaGlu-64 
101-AsnProTyrLysSer-105 

613- 2 

AMPHI Regions - AMPHI 

7-SerArgArgSerLeu-ll 

95-MetProArgMetArgSer-100 

103-SerProMetSerProAla-108 

115-ArgIlePheCysThrAlaLeuLeuArgLys-124 

140-SerSerValMetArgProAla-146 

1 6 8 - LeuSerGlyLeuCysArgI le- 1 7 4 
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Antigenic Index - Jameson-Wolf 

l-MetSerArgSerSerArgSerArgArgSerLeuArgArgSerThrProSerArg-18 

23- SerSerArgGlnSerAlaArgAla-3 0 

3 5-PheAlaAspSerAspSerArgGluAsnProProIleCysSer-48 

73-ProLysIleArgAlaAsnSerSerAspAlaArgGluArgArgLeuProSerArgAspSerThrAla-94 

96-ProArgMetArgSerProSerSerProMetSerProAlaProGlySerProProTrp-114 

13 0-AlaLysProPheProAlaGluSerLysProSerSerValMetArgProAlaSer-147 

162-AlaAlaSerSerGluArgLeuSerGlyLeuCysArgIleArgArg-176 

17 8-MetMetGlyArgArgAlaAspIlePheSerAspArgGlyGlyGlu-192 

205- LeuSerArgTyrArgLysArgTyrGly-213 

Hydrophilic Regions - Hopp-Woods 

l-MetSerArgSerSerArgSerArgArgSerLeuArgArgSerThrProSer-17 

24- SerArgGlnSerAlaArgAla-3 0 

3 6-AlaAspSerAspSerArgGluAsnProPro-45 

73-ProLysIleArgAlaAsnSerSerAspAlaArgGluArgArgLeuProSerArgAspSerThrAla-94 

96-ProArgMetArgSerProSer-102 

13 3-PheProAlaGluSerLysProSerSerValMetArg-144 

162-AlaAlaSerSerGluArgLeuSerGly-170 

1 7 2 - CysAr gl 1 eArgAr g- 176 

17 8-MetMetGlyArgArgAlaAspIlePheSerAspArgGlyGlyGlu-192 

206- SerArgTyrArgLysArgTyrGly-213 
614-2 

AMPHI Regions - AMPHI 

20-SerGlnPheIleGlnGlnVal-26 

65-AsnLeuIleLysThrLeuLeuAsp-72 

90 -AlaLeuPheTyrSerLeuLeuProValLeu- 9 9 

144- ValAlaGlyCysAspGluAlaLysGluGluValGlnGluIleValAspTyrLeuLysAlaProAsnArgTyr 
GlnSerLeu-170 

210-AspPheValGluMetPheVal-216 
222-ArgValArgAspMetPheGluGln-229 
242-GluIleAspAlaValGlyArg-2 48 

2 9 5- ProAlaLeuGlnArgProGlyArgPheAsp-3 04 

3 3 3 -SerValAspLeuLeuSerLeuAla-3 40 
349 -AlaAspLeuAlaAsnLeuValAsn- 3 56 

47 8-SerAsnAspPheGluArgAlaThrGlnMet-487 

52 6-SerGluLysThrGln-53 0 

53 6-GluIleArgArgIleLeuAsp-542 
561-ThrMetCysLysAlaLeuMetGluTrpGluThr-571 
591-AspTyrSerHisAsn-59 5 
619-ProAlaProAlaAspThr-62 4 

Antigenic Index - Jameson-Wolf 
7-LeuAspGlyLysLysGluAspAsnGlyGlnIleGlu-18 
2 6 -ValAsnAsnGlyGluValSerGly-3 3 
45-LeuIleLysGlyGluArgThrAspLysSerThrPhe-56 
60-AlaProLeuAspAspAsnLeuIle-67 

7 0-LeuLeuAspLysAsnValArgValLysValThrProGluGluLysProSerAla-87 
Hl-MetGlnThrGlyGlyGlyGlyLysGlyGly-120 

123-SerPheGlyLysSerArgAlaArgLeuLeuAspLysAspAlaAsnLys-138 

145- AlaGlyCysAspGluAlaLysGluGluValGlnGlu-156 
161-LeuLysAlaProAsnArgTyrGlnSerLeuGlyGlyArgValProArgGly-177 
182-GlySerProGlyThrGlyLysThrLeuLeu-191 

2 07-SerGlySerAspPhe-211 
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219-GlyAlaSerArgValArgAspMetPheGluGlnAlaLysLysAsnAla-2 34 

241-AspGluIleAspAlaValGlyArgGlnArgGlyAlaGlyLeuGlyGlyGlyAsnAspGliiArgGluGlnThr 
Leu-265 

272- MetAspGlyPheGluSerAsnGln-27 9 

287-ThrAsnArgProAspValLeuAspProAlaLeuGlnArgProGlyArgPheAspArg-3 05 

311- LeuProAspIleArgGlyArgGluGlnIle-320 
323-ValHisSerLysLysValProLeuAspGluSerValAsp-335 

3 41-ArgGlyThrProGlyPheSerGly-348 

362-AlaGlyArgArgAsnLysValLysValAspGlnSerAspPheGluAspAlaLysAspLysIleTyrMetGly 
ProGluArgArgSerMetValMetHisGluAspGluLysArgAlaThrAla-402 

42 5-ThrIleMetProArgGlyArgAla-43 2 

43 8-GlnLeuProGluArgAspArgIleSerMetTyrLysAspGlnMet-452 
460-PheGlyGlyArgIleAlaGlu-46 6 

474-SerThrGlyAlaSerAsnAspPheGluArgAlaThrGlnMetAlaArgGluMetValThr-493 

495-TyrGlyMetSerAspLysMetGly-502 

507-AlaGluAsnGluGlyGluValPheLeu-515 

518-SerValThrArgSerGlnAsnIleSerGluLysThrGlnGlnAspIleAspAlaGluIleArgArgIleLeu 
AspGluGlnTyr-545 

5 5 1 - 1 leLeuAspGluAsnArgAspLysMetGluThrMetCys- 56 3 
5 7 0 - GluThrl 1 eAspAr gAspG InVa 1-577 

581-MetAlaGlyLysGlnProSerProProLysAspTyrSerHisAsnLeuArgGluAsnAlaAspAlaAlaGlu 
AspAsnAlaProHisAlaProThrArgGluGluThrGluAlaProAlaProAlaAspThrAlaSerThrGluSerG 
luGlnGlnProGluAsnLysAla-63 7 

Hydrophilic Regions - Hopp-Woods 
7-LeuAspGlyLysLysGluAspAsnGlyGln-16 
2 7 -AsnAsnGlyGluValSer-3 2 

4 6 - 1 leLysGlyGluArgThr AspLysSerThr- 5 5 
61-ProLeuAspAspAsnLeuIle-67 

70-LeuLeuAspLysAsnValArgValLysValThrProGluGluLysProSerAla-87 
115-GlyGlyGlyLysGlyGly-12 0 

12 5-GlyLysSerArgAlaArgLeuLeuAspLysAspAlaAsnLys-13 8 
145-AlaGlyCysAspGluAlaLysGluGluValGlnGlu-156 
162-LysAlaProAsnArg-166 
171-GlyGlyArgValProArg-17 6 

2 2 1 - SerArgValArgAspMe tPheGluGlnAlaLysLysAsnAla-2 3 4 
241-AspGluIleAspAlaValGlyArgGlnArgGlyAlaGly-253 
2 5 6 -GlyGlyAsnAspGluArgGluGlnThr- 2 6 4 

273- AspGlyPheGluSer-2 77 

2 8 7 - ThrAsnArgPr oAspValLeuAsp- 2 9 4 

29 6-AlaLeuGlnArgProGlyArgPheAspArg-305 

312- ProAspIleArgGlyArgGluGlnIle-320 

3 2 4 -Hi sSerLysLysValPr oLeuAspGluSerValAsp- 335 

3 62-AlaGlyArgArgAsnLysValLysValAspGlnSerAspPheGluAspAlaLysAspLysIleTyrMetGly 
ProGluArgArgSerMetValMetHisGluAspGluLysArgAlaThrAla-402 

42 8-ProArgGlyArgAla-432 

43 9-LeuProGluArgAspArgIleSerMetTyrLys-449 

477-AlaSerAsnAspPheGluArgAlaThrGlnMetAlaArgGluMetValThr-493 
49 6-GlyMetSerAspLysMetGly-5 02 
507-AlaGluAsnGluGlyGluValPheLeu-515 

518-SerValThrArgSerGlnAsnIleSerGluLysThrGlnGlnAspIleAspAlaGluIleArgArgIleLeu 
AspGluGlnTyr- 5 4 5 

551 - IleLeuAspGluAsnArgAspLysMetGluThrMetCys - 5 6 3 

5 7 0 -GluThr I leAspArgAspGlnVal - 577 
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584-LysGlnProSerProProLysAspTyrSerHisAsnLeuArgGluAsnAlaA.spAlaAlaGluAspAsnAla 
Pro-608 

610-AlaProThrArgGluGluThrGluAlaProAlaProAlaAspThrAlaSerThrGluSerGluGlnGlnPro 

GluAsnLysAla-637 

616-2 

AMPHI Regions - AMPHI 

6 - Ly sMe tValVa lGlyLeu - 1 1 

13-AsnProGlyLysGluTyrGlu-19 

48-PheGlyGluValAlaArgAla-54 

7 7 - Va lAlaAl aLeuAl aGlnPheTyrLys - 8 5 

115 -GlyHi sAsnGlyLeuLysAspI le- 12 2 

159-HisArgArgGlnIleAspAspAlaValAlaLysSerLeuGlnAlaIleProAspIleLeuAlaGlyLysTrp 
GluGluAlaThrArgPheLeuHisSer-191 

Antigenic Index - Jameson-Wolf 

H-LeuGlyAsnProGlyLysGluTyrGluGlnThrArgHisAsnAlaGlyPhe-27 

39-AlaSerPheLysGluGluLysLysPhePhe-48 

55-AlaLeuProAspGly-59 

7 0 -MetAsnArgSerGlyGlnAla-7 6 

86-IleLysProGluGlu 

96-AspGluLeuAspIleProCysGlyArgIleLysPhe-107 

1 0 9 -LeuGlyGlyGlyAsnGlyGlyHisAsnGlyLeuLysAspI leGlnAla- 12 4 

127-GlyThrAlaAspTyrTyrArg-133 

13 8-11 eGlyH is ProGlyAspAr gAsnLeu- 1 4 6 

1 5 2 - L euAsnLy s Pro Ser ThrGluH i s Ar gAr gG lnl 1 eAspAspAl aVa 1A1 a - 1 6 8 
181-LysTrpGluGluAlaThrArg-187 

Hydrophilic Regions - Hopp-Woods 
13-AsnProGlyLysGluTyrGluGlnThrArgHis-23 
3 9-AlaSerPheLysGluGluLysLysPhePhe-48 
86-IleLysProGluGlu-90 

96-AspGluLeuAspIleProCysGlyArgIleLysPhe-107 

117-AsnGlyLeuLysAspIleGlnAla-124 

140-HisProGlyAspArgAsnLeu-146 

15 5-ProSerThrGluHisArgArgGlnIleAspAspAlaValAla-168 

1 8 1-LysTrpGluGluAl aThrArg- 1 8 7 

619 

AMPHI Regions - AMPHI 
50-LysLeuAlaAlaLeuLeu-55 
66-GlnLeuPheGlnThrLeuThrAsn-73 
13 4-GlnGlyGlyArgAspLeu- 13 9 

146-GlyValIlePheGlyIleLeuPheArgSerLeuSerSerLeuLeuSerArg-162 
165-AspProGluGluPhe-169 

17 5 -AsnMetPheAlaGlyPheAsnThrValHisSer- 1 8 5 

246-AlaValValGlyProValSerPhePheGlyLeuLeuAlaAlaSerLeuAlaAsnHisPheSer-2 66 

294-GluHisLeuLeuGly-298 

3 03-LeuSerValValValGluPhe-30? 

Antigenic Index - Jameson-Wolf 

l-MetProSerGluLysAsnIle-7 

H-AlaGlySerSerArgPro-16 

3 5 -AsnValLysGlyAspTrpAsp- 4 1 

13 2-IleLysGlnGlyGlyArgAspLeuSer-140 

163-MetIleAspProGluGluPheThr-170 

2 0 3 -TrpArgGluArgTyrArgLeuAsp- 210 
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215-GlyArgAspGlnAlaVal-220 
265-PheSerProSerValLysHisSerVal-273 

Hydrophilic Regions - Hopp-Woods 

l-MetProSerGluLysAsnIle-7 

13 4-GlnGlyGlyArgAspLeuSer-140 

1 6 3 -Met 1 1 eAspPr oGluG luPheThr - 1 7 0 

2 03 -TrpArgGluArgTyrArgLeu- 2 0 9 

215-GlyArgAspGlnAla-219 

269-ValLysHisSerVal-2 73 

620 

AMPHI Regions - AM PHI 

9-ValAlaValSerAlaLeuSerAlaCysArgGlnAla-20 
31-IleSerAspArgSerVal-3 6 

67-SerThrIleLysGlnMetPheGlyTyrThrLysLeuProGluGluProLysGlyIleArgValIleTyrValT 
hr AspMe tG lyAsnVa 1 Thr AspTrpThr - 100 
13 9-GlnAlaGluLysPhe-143 

Antigenic Index - Jameson-Wolf 

15-SerAlaCysArgGlnAlaGluGluGlyProProProLeuProArgGlnIleSerAspArgSerValGlyHis- 
38 

43-AsnLeuThrGluHisAsnGlyProLysAla-52 

57-AsnGlyLysProAspGlnProVal-64 

75-TyrThrLysLeuProGluGluProLysGlyIle-85 

9 7 -ThrAspTrpThrAsnProAsnAlaAspThrGluTrpMe tAspAlaLysLy s - 113 

12 5-GlyMetGlyAlaGluAspAlaLeuProPheGlyAsnLysGluGlnAlaGluLysPheAlaLysAspLysGly 
GlyLysValValGlyPheAspAspMetProAspThrTyr-161 

Hydrophilic Regions - Hopp-Woods 

18-ArgGlnAlaGluGluGlyProProProLeu-27 

30-GlnIleSerAspArgSerVal-3 6 

46-GluHisAsnGlyProLys-51 

5 8-GlyLysProAspGln-62 

77-LysLeuProGluGluProLysGlyIle-85 

103 -AsnAlaAspThrGluTrpMetAspAlaLysLys-113 

127-GlyAlaGluAspAlaLeu-13 2 

13 5-GlyAsnLysGluGlnAlaGluLysPheAlaLysAspLysGlyGlyLys-15 0 
155-AspAspMetProAsp-159 

622 

AMPHI Regions - AMPHI 

2 8-LeuProLysAlaValArgAsnLeuAlaArg-37 

62-GluGluIleIleArgTrpLeuAlaAsp-70 

112-IlGLeuGlyGlnIleLysAspAlaValArgValAlaGln-124 

131-LysLysLeuAsnAlaLeuPheGlnLys-13 9 

142-SerValAlaLysGluVal-147 

169-GluGlnIlePheProAspIleGlyAsp-177 

187-GluMetIleGluLeuValAla-193 

2 14 -AlaGlnGluLeuCysAspLys-2 2 0 

232-AspLeuProAlaIleLeuHis-23 8 

2 88 - AspLeuAsnAspAl a- 2 9 2 

2 97 - Va 1 AspAspMe tValAsnl 1 eValGlnSerGly- 3 07 

3 24-GluLysValAlaGluPheValArgGlnGln-333 
345-LeuArgAspGluGlyGluLys-3 51 

3 54-LysGlnValLeuGluAsnAlaMetLysGlnLeuAlaLys-3 66 
3 72 -GluValLeuGluArgLeuSerValGlnLeuThr-3 82 
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3 84-LysLeuLeuHisSerProThrGlnThrLeuAsnLysAlaGlyGlu-3 98 

Antigenic Index - Jameson-Wolf 
16-SerIleArgGluLysLeuAla-22 

3 0-LysAlaValArgAsnLeuAlaArgSerAsnAlaAla-41 

4 9 -ThrCysAsnArgThrGlu- 5 4 
57-CysValGlyAspSerGluGluIleIle-6 5 
7 5-ProIleGluGluIleArgPro-81 
87-AspMetGlnGluThrValArgHis-94 

115-GlnIleLysAspAlaValArgValAlaGlnGluGlnGluSerMetGlyLysLysLeu-133 
1 4 2 - SerValAlaLysGluValArgThrAspThrAlaValGlyGluAsnSerVal - 1 5 8 
174-AspIleGlyAspLeuAsn-17 9 
199-LysSerProArgLeu-203 

210-ThrLeuAlaArgAlaGlnGluLeuCysAspLysLeuGlyValAsnAlaGlu-226 

2 57-GlyMetValGluArgAlaLeuLysGlnArgGlnSer-2 68 

277 -AlaValProArgAspI 1 eGluAlaGluValGlyAspLeuAsnAsp- 2 91 

3 05-GlnSerGlyLysGluAlaArgGlnLysAlaAlaAlaAla-317 

3 21-LeuValSerGluLysValAlaGluPheValArgGlnGlnGlnGlyArgGlnSerVal-33 9 
3 43-LysAlaLeuArgAspGluGlyGluLysAlaArgLysGlnValLeu-3 57 
3 68-AlaThrAlaGluGluValLeuGlu-375 

3 81-LeuThrAsnLysLeuLeuHisSerProThrGlnThrLeuAsnLysAlaGlyGluGluAspLysAspLeuVal 
-404 

Hydrophilic Regions - Hopp-Woods 

16-SerIleArgGluLysLeuAla-22 

3 0-LysAlaValArgAsnLeuAlaArgSerAsnAlaAla-41 

59-GlyAspSerGluGluIleIle-65 

7 5-ProIleGluGluIleArg-80 

87-AspMetGlnGluThrValArgHis-94 

115-GlnIleLysAspAlaValArgValAlaGlnGluGlnGluSerMetGlyLysLysLeu-133 
1 42 - SerValAlaLysGluValArgThrAspThrAlaValGlyGluAsnSerVal - 158 
2 1 0 -ThrLeuAlaArgAl aGlnGluLeuCysAsp-2 1 9 

2 57 -GlyMetValGluArgAlaLeuLysGlnArgGlnSer- 268 
277-AlaValProArgAspIleGluAlaGluValGlyAspLeuAsn-290 

3 05-GlnSerGlyLysGluAlaArgGlnLysAlaAlaAlaAla-317 
3 21-LeuValSerGluLysValAlaGluPheValArg-3 31 

3 33-GlnGlnGlyArgGlnSer-33 8 

3 43-LysAlaLeuArgAspGluGlyGluLysAlaArgLysGlnValLeu-357 
3 68-AlaThrAlaGluGluValLeuGlu-37 5 

3 92-ThrLeuAsnLysAlaGlyGluGluAspLysAspLeuVal-404 
624 

AMPHI Regions - AMPHI 

14-LeuLeuLeuGlyIleIleGlyIlePheLeuPro-24 
45-ArgPheTyrArgTrpLeuHisArg-52 

5 8-ProMetValHisAsn-62 
92-PheProGlnArgTrpTrpValGlyAla-10 0 
102-SerSerValPheCysSerLeuValAlaIle-lll 

Antigenic Index - Jameson-Wolf 
41-LysAlaSerProArgPheTyr-47 
50-LeuHisArgHisArgTyrPheGlyPro-58 
63-TrpGluGlnAsnG lyAl aVa 1 Pr o Ar gLys Al aLy s - 7 4 
115-ArgArgProGluSer-119 



Hydrophilic Regions - Hopp-Woods 
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67-GlyAlaValProArgLysAlaLys-74 

115-ArgArgProGluSer-119 

625 

AMPHI Regions - AMPHI 
25-SerGlyArgIleIleSerIleAlaAla-33 
64-LysMetProProGluMetValTyrArgAla-7 3 

Antigenic Index - Jameson-Wolf 
5-ArgLysMetLysLysMetThrMetCysThrArgArgVal-17 
57 - ProPheLys Ser ProGlnThrLysMet ProPr o- 67 

73- AlaSerSerSerArgMetLysGly-80 

96-AspAlaProLysThrLysLeuAsnGlyMetArgLysSerAsnValGln-lll 

Hydrophilic Regions - Hopp-Woods 

5-ArgLysMetLysLysMetThrMetCysThrArgArgVal-17 

60-SerProGlnThrLysMetProPro-67 

74- SerSerSerArgMetLysGly-80 

96-AspAlaProLysThrLysLeuAsnGlyMetArgLysSerAsnValGln-lll 
627-2 

AMPHI Regions - AMPHI 

52-TrpHisHisHisTyrGlyLysIleThrAlaPheTrpThrLeuLeuPheLeu-68 

83-ThrValAlaHisAlaLeu-8 8 

12 8-ValGlyThrAlaLeuAlaSerIleMetGly-137 

17 3-IleGlyGlyGlyLeuThrPro-17 9 

189-PheLeuLysGlyValAsp-194 

245-AlaIlePheGlyLysTrp-250 

258-ValValGlyAlaVal-2 62 

284-LeuGlnAsnLeuVal-2 88 

319-IleAlaGluValGlyLysLeuPheLeuGlyIlePheIleThrIlePheProValLeuSerIleLeuLysAla 
GlyGluAlaGlyAlaLeuGlyGlyValValSerLeuValHisAspThrAlaGlyHisProIle-3 63 
372-GlyIleLeuSerAlaPheLeuAspAsnAla-381 
404-PheHisSerLeuLeuAlaValSer-411 

416-PheMetGlyAlaLeuThrTyrIleGlyAsnAlaProAsnPheMetValLys-432 
444-ThrPhePheGlyTyr-448 

Antigenic Index - Jameson-Wolf 

20-AspLeuAspGlyAlaAsn-2 5 

114-AspLeuAsnGlyThrProLysLeu-121 

149 - LeuLeuLy s AlaAsnG InAsnAr gThr Ar gArgVa 1-160 

172-AsnIleGlyGlyGly-176 

17 8-ThrProLeuGlyAspProPro-184 

223-ArgPhePheLysGlnGluSerIleAlaGlnAspThrProAlaGlnGlnGluLysProGluLys-243 

2 66-GlyLeuTrpLysProGluHisProGlyPhe-275 

3 04-ThrProLysGlnValArgAlaGlyAsnGluPheAsnPhe-316 
3 57-AspThrAlaGlyHis-3 61 

3 9 l-AlaGlyGlyAspAla-3 9 5 

43 3-AlaIleAlaGluGlnArgGlyValPro-441 

Hydrophilic Regions - Hopp-Woods 
153 - AsnGlnAsnAr gThr Ar gArgVa 1-160 

22 8-GluSerIleAlaGln-232 

23 4-ThrProAlaGlnGlnGluLysProGluLys-243 

2 6 8-TrpLysProGluHisProGly-274 

3 06-LysGlnValArgAlaGlyAsn-312 

43 3 -AlaIleAlaGluGlnArgGlyVal-440 
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628 

AMPHI Regions - AMPHI 

10-CysGlyProProAsnSerCysValSerMetLeuAlaAlaPheSerAspGlyThrSerAlaProAlaAla-32 
3 4-GlnThrTrpIleLeuArgSer-40 

Antigenic Index - Jameson-Wolf 
6-LysProAlaGlyCysGlyProProAsnSer-15 
23-PheSerAspGlyThrSerAla-2 9 

40-SerValLysArgLeuAsnThrAsnArgProArgLeuLysSerSerAla-55 
77-MetAlaAsnGlySerAlaSerThr-84 

91-GlyArgValArgSerAlaValHisLysProAspTrpIleArgLeuArgArgThrSerSerProLeuLys-113 
Hydrophilic Regions - Hopp-Woods 

40-SerValLysArgLeuAsnThrAsnArgProArgLeuLysSerSerAla-5 5 

91-GlyArgValArgSerAlaValHisLys-99 

101 -AspTrpI 1 eArgLeuArgArgThr Ser Ser- 11 0 

629 

AMPHI Regions - AMPHI 

32-ArgTrpSerAspValPheSer-3 8 

48-IleSerArgLeuProArgThrPhe-55 

116-ValAlaAlaLeuIleGlyMetLeu-123 

146-llePheGlyGlyValIleGluAlaValAlaThr-156 

167-MetLeuGlyValTrpGlnGlnGlyAsp-175 

2 0 6 - 1 leLeuGlyLeuGlyGlu- 2 1 1 

252-ValValProAsnIleIleSerArgLeuMetGlyAspArgLeuArgGlnSer-268 
285-IleIleGlyArgVal-2 89 

3 00-ThrValPheGlyValLeu-305 

Antigenic Index - Jameson-Wolf 
3 8-SerLeuSerAspSerGln-43 
5 0 - ArgLeuProArgThr- 5 4 

77-AsnArgPheValGluProSerMetValGlyAlaSerGln-89 
13 0-ArgArgLeuProProThrAla-13 6 
260-LeuMetGlyAspArgLeuArgGlnSer-268 

Hydrophilic Regions - Hopp-Woods 
2 6 0-LeuMetGlyAspArgLeuArgGln-2 67 
630-2 

AMPHI Regions - AMPHI 

6-PheLeuGluLysIleGluPro-12 

2 3 -TrpTyrAlaLeuTyrGlu- 2 8 

64-LeuPheProAlaMetPheTyrGlyMetTyrAsn-74 

37-LeuLeuGlnGlnAsnIleAlaAsnAspTrpHisTyrAlaPhe-100 

13 7-GlyPheTrpGluValLeuPheAla-144 

1 9 0 - PheG lyG lyThr GlyLysAsnPhe - 1 9 7 

2 2 4 - Al aVa 1 AspG lyTy r S e r G lyAlaThrA 1 aLeuAl aG InTrp - 2 3 7 
242-AlaAspGlyLeuLysAsnAlaVal-249 

25 8-AspAlaPheIleGlyLysLeuProGlySerIleGlyGluValSer-272 

2 8 5-PheAlaArgIleAlaSerTrpArgIleIleAlaGlyValMet-2 98 

3 02-IleAlaMetSerSerLeuPheAsnPhe-310 

3 44-ValSerAlaSerPheThrAsnValGlyLysTrpTrpTyrGlyAlaLeuIleGlyValMetCysValLeuIle 
ArgVal-3 6 9 

3 82-11 eLeuPheAl aAsnLeuPheAl aPr ol lePheAspTyr Phe-3 9 5 



Antigenic Index - Jameson-Wolf 
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6-PheLeuGluLysIleGlu-ll 
16-ProGlyGlyLysHisGluLys-2 2 

37-SerGlyAlaValThrArgLysAlaAlaHisValArgAspAlaLeuAspSerLysArgMet-56 

107- AsnMetSerSerGluAlaGlyValSerAspLysMet-118 
146-ValArgLysHisGluIleAsnGlu-153 

189 - Val PheGlyGlyThrGlyLysAsnPheMet- 19 8 
212-TyrProAlaAsnLeuSerGlyAspAla-220 

241- GlyAlaAspGlyLeuLys-246 
264-LeuProGlySerIleGly-269 
3 1 2 -GlySerAspThrAsnAla- 317 

400-AsnIleLysArgArgLysAlaArgSerAsnGly-410 

Hydrophilic Regions - Hopp-Woods 

6-PheLeuGluLysIleGlu-ll 

18-GlyLysHisGluLys-22 

39-AlaValThrArgLysAlaAlaHisValArgAspAlaLeuAspSerLysArgMet-56 

108- MetSerSerGluAlaGlyValSerAsp-116 
146-ValArgLysHisGluIleAsn-152 

400 -Asnl 1 eLysArgArgLysAlaArgSerAsnGly-4 10 
638 

AMPHI Regions - AMPHI 

3 0-IleValAspIleValGluHis-3 6 

46-AspIleValGluTyrPheGluProLeuGlyLys-56 

108-ProPheGlyAsnValValAlaAspAspLeuArgThrGly-12 0 

148-ArgIl eGlyArgThrMe t - 1 5 3 

19 8-GluArgTyrValArgArgValTyrGlyTyrGlyThrPro-210 
212-ProValAlaPheAspGlyCysGlyThrValGlyArg-223 

242- SerGlnPheGluArgIleAlaArgProGly-251 

Antigenic Index - Jameson-Wolf 

43-AlaAspGlyAspIle-47 

53-ProLeuGlyLysHisGln-58 

8 1 -ValAspGlyGluThrGlnl 1 e- 87 

9 9-AlaGlyIleGlyLysAsnAlaVal-106 

113 -ValAlaAspAspLeuArgThrGlyCysVal ProAsnGly- 125 
13 5-GlnSerArgValAlaAsp-140 
156-TyrAlaAspArgIleIle-161 
168-AsnGlnGlyAlaArgGlySerPhe-175 
178-IleAsnThrGlyIleHis-183 

188-HisThrGlyThrGlyAsnGlyGlnValAlaGluArgTyrValArg-202 
2 0 5 - TyrG lyTyrGlyThr- 2 0 9 

216-AspGlyCysGlyThrValGlyArgProPheAsnArgAsnArgPheVal-231 
2 40-AlaGlySerGlnPheGluArgIleAlaArgProGlyAlaGlyLysCysGly-256 

Hydrophilic Regions - Hopp-Woods 

43-AlaAspGlyAspIle-47 

81-ValAspGlyGluThrGlnIle-87 

1 1 3 - Va lAlaAspAspLeuArgThr - 1 1 9 

13 6-SerArgValAlaAsp-140 

195-GlnValAlaGluArgTyrValArg-202 

243- GlnPheGluArgIleAlaArgProGlyAlaGly-253 
639-1 

AMPHI Regions - AMPHI 
9 5 -Tyr Ly s AsnAsnArg- 9 9 
137 - LeuLys Va 1 PheAspAsnl 1 e - 1 4 3 
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157-ValAsnTyrSerAspIleHisAspAsnIleIleAsnLysAla-170 
181 -TyrAspLysLeuPheAlaAsnHisPheGlu- 19 0 
269-AlaProValSerArg-273 
290-GlnPheProAlaValLeuProGly-297 
322-AspGluLeuLeuLysGluValGlu-3 29 

Antigenic Index - Jameson-Wolf 
13-GluGluThrAlaPro-17 

23- HisAsnAsnIleLeuAspAsnSer3 0 
41-AlaMetValArgGluAsnLysIleValGly-50 

52 -Al aThrLeuArgValAsnGluArgGlyAsnGly- 62 

75-GlyAsnAspIleSerLysGlyArgAspGlyIlePheSerAsnThrSerThrHisAsnThrTyrLysAsnAsnA 
rgPheSerAsp-102 

Hl-TyrThrAsnAspSerGluIlsSerGly-119 

121-IleSerValGlyAsnAsn-126 

13 5-GluArgLeuLysVal-139 

145- ValGlySerArgAspGlnGlyIle-152 
160-SerAspIleHisAspAsnIleIleAsnLysAlaGlyLys-172 

203-GluGlyThrSerLeuHisAspAsnSerPheIleAsnAsnGluSerGlnValLysTyrVal-222 
22 8-AspTrpSerGluGlyGlyHisGlyAsnTyrTrpSerAspAsnSerAla-243 
246-LeuAsnGlyAspGlyPheGlyAspSerAlaTyrArgProAsnGlyIleIle-2 62 
297-GlyGlyValValAspSerLysProLeuMetLysProTyrAlaProLysIleGlnThr-315 
318-GlnAlaMetLysAspGluLeuLeuLysGluValGluThrArgGlnSerGluTrpGlyArgAlaGluAsnGly 
SerLeuAsn-3 44 

Hydrophilic Regions - Hopp-Woods 

41-AlaMetValArgGluAsnLysIleValGly-50 

52-AlaThrLeuArgValAsnGluArgGlyAsn-61 

77-AspIleSerLysGlyArgAspGlyIle-85 

9 5 -Tyr LysAsnAsnArgPheSerAsp- 102 

113-AsnAspSerGluIleSerGly-119 

1 3 5 -GluArgLeuLysVal - 13 9 

146- GlySerArgAspGlnGly-151 

29 9-ValValAspSerLysProLeuMet-3 06 

318-GlnAlaMetLysAspGluLeuLeuLysGluValGluThrArgGlnSerGluTrpGlyArgAlaGluAsnGly 

Ser-342 

640-2 

AMPHI Regions - AMPHI 

6-SerIleLeuLysSerIleGlyIle-13 

22-SerIleLysArgMetSer-27 

47-LeuProAlaTyrAlaGluArgLeuProAspPheLeuAlaLysIleGlnPro-63 
72-ArgTyrGlyLysPro-7 6 

127- AlaLysLeuValAspHisHis-13 3 
141-IleProHisLeuProAlaProGlyArgAlaIle-151 
153-SerAsnTrpLeuProAla-15 8 

Antigenic Index - Jameson-Wolf 

24- LysArgMetSerAlaPheArgAlaArgIle-33 
5 0 - Tyr A 1 aG 1 uArgL eu Pr oAsp Phe - 5 7 

59-AlaLysIleGlnProSerGluIlePheProGlyAlaAspArgTyrGlyLysProGluGlyLysProMetVal- 
82 

84-ArgValTyrLysGlyAspGluGlnLeu-92 
101-AlaValAsnThrArgGlyTyrSerSerLysProIleAsp-113 

128- LysLeuValAspHisHisGlu-134 
144-LeuProAlaProGlyArgAlaIleArg-152 
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168 -AsnArgLeuArgLeuLysGlyLeuPr o- 1 7 6 

178- ValProGlnProSerLysAlaThrGly-186 

Hydrophilic Regions - Hopp-Woods 

24-LysArgMetSerAlaPheArgAlaArgIle-33 

50-TyrAlaGluArgLeuPro-55 

68-ProGlyAlaAspArgTyrGlyLysProGluGlyLysProMetVal-82 

85-ValTyrLysGlyAspGluGlnLeu-92 

12 8-LysLeuValAspHisHisGlu-134 

146-AlaProGlyArgAlaIleArg-152 

168-AsnArgLeuArgLeuLysGly-174 

180-GlnProSerLysAlaThrGly-186 

642-2 

AMPHI Regions - AMPHI 
157-IleLysHisIleValArgAlaPhe-164 

179- GlyValSerAlaPheLysThrLeuArgThrGlnGluPheLeuGlnHisLeuArgGlyGlyVal-19 9 
202-PheArgGlyGluGly-2 06 

208-AspAspValArgLeu-212 

22 8-AspValAlaValLysAsnLeuGlyAsnLeuMetAlaAlaProAsp-242 

259-PheGlnIlePheLysAspValPheHisAsnAlaValArgHisAlaAspGlnLeuGln-277 

311-ValAspGlyValThrAspGlyAla-318 

337-GlnValAspAspPheGlyGluPheAlaValPhe-347 

3 66-PheArgGlyValAsp-3 70 

409-HisLeuGlnThrLeuArgAspLeuArgPheIleAlaGluLeuLeuGlnTrpLeuGlnHisGlnArgAlaPhe 

AspAlaGlyThr-436 

445-ProArgAsnProGlnAsp-450 

Antigenic Index - Jameson-Wolf 
1-MetArgHisProProGlnSerAlaAlaLeu-lO 

17-LeuLeuHisArgProLysSerValCysArgArgArgLysCysArgLeuLysAla-34 

36-ProLeuSerAspGlyIleAlaCys-43 

63-ValGlnGlnGluGlyCysGly-69 

75-LeuTyrGluAspLysGluSerGlyAspAspPheAlaAspLysAspPheLeuGln-92 
104-GluAlaAl aAspVa lPheArg-110 
115-AlaGlyAspGlyGlyLysAlaGly-122 
144-PheGlyGlyGlyAlaAspLysLeu-151 

1 6 4- PheLysAsnArgGluGlyAlaAspValAspSerAspI leAlaGly- 178 

184-LysThrLeuArgThrGlnGlul-190 

202-PheArgGlyGluGlyPheAspAspValArgLeu-212 

217-GlyAspGlyGlyAsnArgArgAsnGlyMetAla-227 

249-AspGluPheAspVal-253 

271-ArgHisAlaAspGlnLeuGlnAlaAlaAlaAspLysAspValLeuGluArgAlaGlnThrGly-2 91 
3 00-HisGlyGlyCysArg-3 04 

3 06-PheGlyIleAspAlaValAspGlyValThrAspGly-317 

331-CysPheGlyAspGluGlnGlnValAspAspPheGly-3 42 

350-PheGlyGlyAsnGluGluGluValAlaLeu-359 

369 - ValAspValAsnGly- 373 

3 8 7 - CysAsnAr gAr gAl aG lyG lyPhe- 3 94 

3 9 6 - PheGlyAsnThrGln- 400 

4 1 1 -GlnThrLeuArgAspLeuArgPhe- 4 18 

4 3 0 - Ar gAl aPheAspAl aGlyThrGlnAr gAsnGly- 440 
443-ValMetProArgAsnProGlnAspPheLeuAsp-453 
468-GluGlyGlnGlnGlnThrArg-474 



Hydrophilic Regions - Hopp-Woods 
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l-MetArgHisProPro-5 

17-LeuLeuHisArgProLysSerValCysArgArgArgLysCysArgLeuLysAla-34 
7 5 -LeuTyrGluAspLysGluSerGlyAspAspPheAlaAspLysAspPheLeu- 9 1 
1 0 4 -GluAl aAl aAspVa 1 PheArg- 110 

117- AspGlyGlyLysAla-121 
147-GlyAlaAspLysLeu-151 

164-PheLysAsnArgGluGlyAlaAspValAspSerAspIle-17 6 

1 8 4 -LysThrLeuArgThr- 188 

205-GluGlyPheAspAspValArgLeu-212 

217 - GlyAspG lyGlyAsnAr gArgAsnG lyMet - 2 2 6 

249-AspGluPheAspVal-253 

271-ArgHisAlaAspGlnLeuGlnAlaAlaAlaAspLysAspValLeuGluArgAlaGlnThr-29 0 
3 1 0 - Al aVa lAspG lyValThr AspGly- 317 
331-CysPheGlyAspGluGlnGlnValAspAspPheGly-342 
352-GlyAsnGluGluGluValAlaLeu-3 59 

3 8 7 - Cy s AsnArgAr gAl aGly- 3 9 2 
412-ThrLeuArgAspLeuArgPhe-418 

4 3 5 -GlyThrGlnArgAsnGly- 44 0 
446-ArgAsnProGlnAsp-450 
468-GluGlyGlnGlnGln-472 
644-2 

AMPHI Regions - AMPHI 

13-MetAspThrAlaAlaPheLeuLysHisIleGluSerAlaPheArgArgIlePheSerAspGlyIleAspLeuM 
etArgTyrLeu-40 

69-GlnPheGluIleGlnGluValLeuArgIleAlaGly-80 

9 9-GlnProLeuGlnGluPheGlyAsp-106 

13 9-ArgGluMetGlnSerTyrTyrGluTyrIleAspGly-150 

160-TyrTrpGlnGlyAsn-164 

1 8 2 - LeuAl aLysVal II eAspLeuLeu- 189 

234 -AlaGlyLeuArgAlaPheGlnAsn- 241 

2 53-MetThrHisGlyIleMetGluTyrIleLeuGluAsnLeuGluArgTyrValArgAsn-271 

2 91-GluIleLeuTyrArgTyrValCysHis-299 

3 01-ValSerProValAlaProValAlaHis-309 
314-AlaAsnIleValLysThrLeuAla-321 

3 30-GlnMetLeuGlnLys-33 4 

3 5 7 - PheThr 1 1 e PheGluGlyPr oAsn- 364 

3 66-MetLeuTyrAlaGluIleTyrAspGlnPheValArgAla-378 
3 97 -AspArgLeuGlnThr- 4 0 1 
414-LeuProGluAspIleArgSerPhe-421 
439-GlyLysIleIleAlaArgLeu-445 

Antigenic Index - Jameson-Wolf 

3-HisThrGluProSerAlaGlnProSerThrMetAsp-14 

22-IleGluSerAlaPhe-2 6 

2 9-IlePheSerAspGlyIleAsp-35 

40-LeuProGluAspLysTrpLeu-46 

57-PheLeuAspLysLysTyrGlyGlyArgLysGlySerGlnPheGluIle-72 

103-GluPheGlyAspGluAlaGlnVal-llO 

118- PheLysGlyGluGlyGlyGlyLeuGly-126 

128-ThrGluProGluThrSerGly-134 
136-AlaIleAlaArgGluMetGlnSer-143 
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145-TyrGluTyrIleAspGlyGlnThr-152 
160-TyrTrpGlnGlyAsnSerGlnSerAspPhe-169 
174-AlaLysGluArgLysAsnGlyLysLeuAlaLys-184 
193-LysThrTyrIleArg-197 

19 9-GluThrLeuAlaSerGluGlyLeuArg-207 
212-AlaValAsnArgIleAspAlaGluMet-220 
22 8-LeuSerGlnSerAspAlaAlaGly-23 5 

2 64 -AsnLeuGluArgTyrValArgAsnAspI 1 eLys PheValAspTyrGluArgArgGluI 1 eArgArgArgHis 
GlnVal-289 

33 9-LysGlyPheGluArgGlyHisThrAlaGlyAsn-349 

3 61-GluGlyProAsnAspMetLeu-3 67 

37 8-AlaThrAlaGluGluLysGluAlaGlyMetLysLeuAspLysAsnGlnThrLeuLeuAspArgLeuGlnThr 
AspAlaArgPhe- 405 

407-AlaValAlaArgAspTyrThrLeuProGluAspIleArgSerPheLeu-422 
451-AlaLysHisGluAspThrAla-457 

463 - Aspl 1 eArgLysAspI 1 eLeuAspCysArgTyrCysGly-47 5 



Hydrophilic Regions - Hopp-Woods 
22-lleGluSerAlaPhe-26 
29-IlePheSerAspGlyIleAsp-3 5 
40-LeuProGluAspLysTrpLeu-46 
58-LeuAspLysLysTyrGlyGlyArgLysGlySerGln-69 

103-GluPheGlyAspGluAlaGlnVal-llO 
118-PheLysGlyGluGlyGly-123 

12 8-ThrGluProGluThrSerGly-134 

13 6-AlaIleAlaArgGluMetGlnSer-143 
174-AlaLysGluArgLysAsnGlyLysLeuAlaLys-184 
212-AlaValAsnArgIleAspAlaGluMet-220 

22 9-SerGlnSerAspAlaAlaGly-23 5 

264-AsnLeuGluArgTYrValArgAsnAspIleLysPheValAspTyrGluArgArgGluIleArgArgArgHis 
GlnVal-28 9 

33 9-LysGlyPheGluArgGlyHisThr-3 46 

37 8-AlaThrAlaGluGluLysGluAlaGlyMetLysLeuAspLysAsnGlnThrLeuLeuAspArgLeuGlnThr 

AspAlaArgPhe-405 

416-GluAspIleArgSerPheLeu-422 

451-AlaLysHisGluAspThrAla-457 

463 -Aspl leArgLysAspI leLeuAsp- 47 0 

645-2 

AMPHI Regions - AMPHI 

2 1 -AsnThrLeuAsnArgCysCysLys - 2 8 

87-ArgThrLeuProSerLeuLysGlyLeuThrLys-97 

Antigenic Index - Jameson-Wolf 

17-ValGluGlnSerAsnThrLeuAsnArgCysCysLysLysSerArgMetThrCysSerSerSerArgSerArgS 
erCysProCys-44 

47-ProMetArgAlaSerGlySerArgValSerSerArgSerArgIle-61 

6 8-SerLeuCysArgLysAsnThrCysProProArgLeuSerSerArgAsnThrAlaSerArgThrLeuProSerL 
eu-92 

9 9 -LeuThrAlaArgArgArgLeuGly- 106 

HO-IleSerGluLysSerArgSerProSerAsn-119 

137-ThrLeuAlaArgArgArgLeuSerCysSer-146 
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Hydrophilic Regions - Hopp-Woods 
19-GlnSerAsnThrLeu-23 

25- ArgCysCysLysLysSerArgMetThrCysSerSerSerArgSerArgSerCysPro-43 
48-MetArgAlaSerGlySerArgValSerSerArgSerArgIle-61 
69-LeuCysArgLysAsnThrCys-75 
77-ProArgLeuSerSerArgAsnThrAlaSerArgThr-88 
99-LeuThrAlaArgArgArgLeuGly-106 
110-HeSerGluLysSerArgSerProSer-118 
137-ThrLeuAlaArgArgArgLeuSer-144 

647 

AMPHI Regions - AMPHI 

3 8 - GlyLys Va 1 Cy sArgCy s PheGluG InVa 1-47 

69-ThrValPheArgGlnIleIleSerIleVal-78 

Antigenic Index - Jameson-Wolf 

2 6 -GlyLeuValLysGluArgAl aArg- 3 3 

3 9-LysValCysArgCysPhe-44 
54-GlyThrValGlyGlnThrGluArgGlyThr-63 

81-AlaAspAlaGluArgThrAlaAlaHisSerArgGlyThrArgGly-95 

Hydrophilic Regions - Hopp-Woods 

26- GlyLeuValLysGluArgAlaArg-33 

5 6 - Va 1G lyGlnThrGluArgG lyThr - 6 3 

8 1 - Al aAspAl aG luArgThr Al aAlaHis SerArgGlyThrArgGly- 9 5 
648 

AMPHI Regions - AMPHI 

7-ArgIleGluArgAlaValArg-13 

1 5 - Al aVa UleAs pVa 1 LeuAs nVal Asp- 2 3 

44-AlaLeuAlaAspIleArgValLeu-51 

9 4 - Al aVa 1 AspLeuHi s Al aVa 1 1 leLysLeuThr AspThr- 106 
12 7-GlnGlyValGluGlnGly-13 2 

147-ArgArgLeuLysHisPheLysGluGlyAsnAlaAlaGlyMetProArgPhe-163 
182-AlaArgThrLeuGlyAsnValPheHis-190 

19 4 -GlySerGlyl 1 eAspGlyl leGlnThrl leValAlaPheAsnGlnHi sThr- 2 1 0 

Antigenic Index - Jameson-Wolf 
l-MetAsnArgArgAspAlaArgIleGluArgAlaValArg-13 

23-AspAlaProGlySerGlyThrLeuLeuHisGlnArgGlyLysGlnValGlySerArgAsnAspAlaLeuAla- 
46 

65-GlyLysLysArgPheValGlnSerArgAsnLeuValGlyArgLysGlnArgAsn-82 
12 5-MetProGlnGlyValGluGlnGlyCysArgAla-135 
143-ThrGlyPheAspArgArgLeuLysHisPheLysGluGlyAsnAla-157 

172- ThrAlaAspThrSerGlyIleAspAlaAspAlaArgThr-184 
191-AsnArgAlaGlySerGlyIleAspGly-199 

Hydrophilic Regions - Hopp-Woods 

l-MetAsnArgArgAspAlaArgIleGluArgAlaValArg-13 

33-GlnArgGlyLysGlnValGlySerArgAsnAspAlaLeuAla-46 

6 5 -GlyLysLysArgPheValGln- 7 1 

7 4 -AsnLeuVa 1G lyArgLysGlnArgAsn- 8 2 
127-GlnGlyValGluGlnGlyCysArgAla-13 5 

143-ThrGlyPheAspArgArgLeuLysHisPheLysGluGlyAsnAla-157 

173 - AlaAspThr SerGlyl leAspAlaAspAlaArgThr - 1 8 4 
649-2 
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AMPHI Regions - AMPHI 

8-AlaIleLeuLeuSerAlaIleLeuGlyLeuVal-18 

32-ArgAspThrLysHisIleArgLysAlaAsn-41 

62-SerGlnGlyAsnVal-66 

6 8 -GluLeuArgGluAsnLys -7 3 

7 6 - ArgLysAlaPheArgSerLeuPro- 83 

Antigenic Index - Jameson-Wolf 
l-MetSerValLysLys-5 

25-GlyThrSerGluProAlaHisArgAspThrLysHisIleArgLysAlaAsnLys-42 
45-LeuHisProGluCysArgLysTyrLeuGluArgArgAlaAla-58 

61-ArgSerGlnGlyAsnValGlnGluLeuArgGluAsnLysLysAlaArgLysAlaPheArg-80 
85-AlaGluGlnLysIleGlnCys-91 

97-AlaPheAspAspPheAspGlyGlySerPheArgArg-108 

Hydrophilic Regions - Hopp-Woods 
l-MetSerValLysLys-5 

25-GlyThrSerGluProAlaHisArgAspThrLysHisIleArgLysAlaAsnLys-42 
47-ProGluCysArgLysTyrLeuGluArgArgAlaAla-58 
64-GlyAsnValGlnGluLeuArgGluAsnLysLysAlaArgLysAlaPheArg-80 
85-AlaGluGlnLysIleGlnCys-91 

9 7 - Al aPheAspAspPheAspGlyGlySer PheArgArg- 10 8 
650-2 

AMPHI Regions - AMPHI 
15-SerValCysProGly-19 
57-LeuTrpGlyGluLeuArgGln-63 
72-ProGluLeuValArgArgHisGlu-79 

8 9 - PheAsnAr gVal 1 1 eAsn- 9 4 
1 3 7 - Ser G lyLeuTrpGln- 141 

173 -AsnTyrLeuGlnTyrLeuTyrGlyLeuPheGlyAspTrpPro- 1 8 6 
1 9 8 - AsnVa 1G lyArgAl al 1 eAsnArgAlaArg- 2 0 7 
2 1 8 - LeuArgMet ProAsnGluThr- 2 2 4 

2 6 9 -GluAlal leAlaArgLeuAlaGlyl leThrGlnSer- 2 80 
314-SerAsnTyrLeuAsnAlaAlaProAsp-322 

3 4 1 - I 1 e S e rThr A 1 aThrG lyMet - 3 4 7 
349-IleAlaAspIleLysArgLeuAsnAsnLeu-3 58 
37 6-LysThrLeuGlnThrAlaSerGlu-3 83 
484-AlaAspGluLeuMetGln-489 
496-LeuArgArgGlnAlaGlu-501 

503-ThrIleSerAlaValIleGlyThrProAspThrValAlaGlu-516 
556-AlaSerIleHisArgValVal-5 62 
621 -AspThr PheLys SerIle-626 
636-AspIl eArgAr gLeu- 640 

Antigenic Index - Jameson-Wolf 
1 -MetSerLysLeuLys- 5 
24-GlnAsnThrSerSerHis-2 9 

3 8-LeuAsnSerSerIleLeuAspLeuProProThrLysGlnTyrPhe-52 

5 9-GlyGluLeuArgGlnGlyPheArgMetGlyGluValAsnProGluLeuValArgArgHisGluSerLysPhe- 
82 

9 2 -Val I leAsnArgSerArgPr oTyr- 9 9 
105-AsnGluValLysLysArgAsnMetProAla-114 
128-ThrLysAlaLysSerHisValGlyAlaSerGly-138 

145-AlaThrGlyArgHisTyrGlyLeuGluLysThrProValTyrAspGlyArgHisAspVal-164 
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192-TyrAsnTrpGlyGluGlyAsnValGlyArgAlaIleAsnArgAlaArgAlaGlnGlyLeuGluProThrTyr 

GluAsnLeuArgMetProAsnGluThrArgAsnTyrVal-228 

247-AsnIleSerAspIleAspAsnLysProTyr-256 

25 9-AlaValGluProAspArgProLeuAspAsnGluAlaIleAla-272 

2 9 6 - Pr oLysSerLysArgLysLeu- 3 0 2 
318-AsnAlaAlaProAspSer-323 

3 3 2 - ProAlaAlaLysThr SerLeuSerAspIleSerThr-3 43 
350-AlaAspIleLysArgLeuAsnAsnLeuAsnGly-3 60 

37 0-LeuValAlaLysAsnGlyLysThrLeuGlnThrAlaSer-3 82 

388-11 eAspIl eAspAsnThr Pr oAspThrTyr ArgSer AsnMet Pr oAla- 4 0 3 

411-AlaArgIleArgPro-415 

42 8-LeuProGlnLysThrValArgThrGluProAspProLeuValArgIleAlaGlu-445 
454-GlnProGlnThrGluLysGlnThrAlaMetProSerGluThrGln-468 
477-ProGlnAsnAspMetGlnAlaAlaAspGluLeu-487 
491-ValAlaArgAsnAsnLeuArgArgGlnAlaGluGluThrIle-504 
509-GlyThrProAspThrValAlaGluHisLysIleSerAlaSerProGln-52 4 

527-AlaAlaAlaAspGlyLysArgArgValArgLeuGluThrArgValAlaLysAlaAlaAspGlyGluAlaGlu 
Ile-551 

560-ArgValValGluGlyAspThr-5 66 

583-ValAlaAsnAsnIleLysGlyAsnThrIleGlnLysGlyGlnValLeuArg-599 

60 6-AlaGlnThrArgIleGluLysValSerTyrThrAlaArgLysGlyAspThrPheLys-624 

63 4-IleAspAspIleArgArgLeuAsnProAsnLeu-644 

6 4 7 - 1 leAsnProGlyGlnArgValLysLeu- 65 5 

Hydrophilic Regions - Hopp-Woods 
l-MetSerLysLeuLys-5 

61-LeuArgGlnGlyPheArgMetGlyGluValAsnProGluLeuValArgArgHisGluSerLysPhe-82 

92-ValIleAsnArgSerArgPro-98 

105-AsnGluValLysLysArgAsnMetProAla-114 

12 8-ThrLysAlaLysSerHisVal-134 

150-TyrGlyLeuGluLys-154 

1 5 6 - Pr ova lTyr AspG lyAr gHisAspVal - 164 

2 02-AlaIleAsnArgAlaArgAlaGlnGlyLeu-211 

213-ProThrTyrGluAsnLeuArgMetProAsnGluThrArgAsnTyrVal-22 8 
249-SerAspIleAspAsn-253 

2 60-ValGluProAspArgProLeuAspAsnGluAlaIleAla-272 

2 9 6 - ProLys SerLysArgLysLeu- 3 02 
334 -AlaLysThr SerLeu- 33 8 

3 50-AlaAspIleLysArgLeuAsn-3 56 

3 73 -LysAsnGlyLysThrLeuGlnThrAlaSer-3 82 

3 89-AspIleAspAsnThrProAspThrTyrArg-3 98 
411-AlaArgIleArgPro-415 

4 3 1 - LysThrValArgThrGluPr oAspProLeuValArgl leAlaGlu-44 5 
45 5 -ProGlnThrGluLysGlnThrAlaMetProSerGluThrGln- 468 
479-AsnAspMetGlnAlaAlaAspGluLeu-487 
494-AsnAsnLeuArgArgGlnAlaGluGluThrIle-504 
512-AspThrValAlaGluHisLysIleSerAla-521 

527-AlaAlaAlaAspGlyLysArgArgValArgLeuGluThrArgValAlaLysAlaAlaAspGlyGluAlaGlu 
Ile-551 

5 60-ArgValValGluGly-564 

6 08-ThrArgIleGluLysValSerTyrThrAlaArgLysGlyAspThrPheLys-624 
634-IleAspAspIleArgArgLeuAsn-641 
649-ProGlyGlnArgValLysLeu-655 

652-1 

AMPHI Regions - AMPHI 
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6-AspIlePheAlaArg-10 
5 2 -ArgAspG lyAspLy s -56 

62- LysGlyValLeuLysAlaValGluHisValAsnAsnGlnIleAlaGlnAla-7 8 
13 0 -LeuTyrArgTyrLeuGlyGlyAlaGlyPro- 13 9 
149-ValIleAsnGlyGly-153 

173-LysSerPheArgGluAl aLeuArgCys - 1 8 1 

184-GluIlePheHisAlaLeuLysLys-191 

266 -AlaGluPheAlaGluTyrLeuGluGlyLeuValAsn-2 7 7 

323-AlaGluGlyIleGluLysGlyVal-33 0 

33 8-ValAsnGlnIleGlyThrLeuSerGluThrLeuLysAlaValAspLeuAlaLys-355 
377-AspLeuAlaValAla-3 81 

391 - SerLeuSerArgSerAspArgMet AlaLysTyr AsnGlnLeuLeuArgI leGluGlu- 4 0 9 
411-LeuAlaGluAlaAlaAspTyr-417 

Antigenic Index - Jameson-Wolf 
H-GluIleLeuAspSerArgGlyAsnProThrValGlu-22 

36-AlaValProSerGlyAlaSerThrGlyGlnLysGluAlaLeuGluLeuArgAspGlyAspLysSerArgTyrS 

erGlyLysGlyValLeuLysAlaValGluHisValAsn-72 

83-AspAlaAsnGluGlnSerTyr-89 

9 7 - LeuAspGlyThrG luAsnLysGlyAsnLeuGly- 107 

121-AlaAlaAlaGluAspSerGlyLeuPro-129 

13 5-GlyGlyAlaGlyProMet-140 

151-AsnGlyGlyGluHisAlaAsnAsnSer-159 

173-LysSerPheArgGluAlaLeuArgCysGlyAla-183 

19 0-LysLysLeuCysAspSerLysGlyPheProThrThrValGlyAspGluGlyGlyPhe-208 
211-AsnLeuAsnSerHisLysGluAlaLeu-219 

243-CysAlaSerSerGluPheTyrLysAspGlyLysTyrHisLeuGluAlaGluGlyArgSerTyrThrAsn-26 
5 

283-SerIl eGluAspGlyMetAspGluAsnAspTrpGluGly- 295 

299-LeuThrGluLysLeuGlyGlyArgValGlnLeuValGlyAspAspLeu-314 

318-AsnProLysIleLeuAlaGluGlyIleGluLysGlyVal-33 0 

3 52-AspLeuAlaLysArgAsnArgTyrAla-360 

3 63-MetSerHisArgSerGlyGluThrGluAspSerThrIle-37 5 

388-LysThrGlySerLeuSerArgSerAspArgMetAlaLys-400 

405-LeuArgIleGluGluGluLeuAlaGluAlaAlaAspTyrProSerLys-42 0 

Hydrophilic Regions - Hopp-Woods 
ll-GluIleLeuAspSerArgGlyAsnProThrValGlu-22 

43-ThrGlyGlnLysGluAlaLeuGluLeuArgAspGlyAspLysSerArgTyrSerGly-61 

63- GlyValLeuLysAlaValGlu-69 

9 7 -LeuAspGlyThrG luAsnLysGlyAsnLeu- 10 6 

121-AlaAlaAlaGluAspSerGly-127 

153-GlyGluHisAlaAsn-157 

173-LysSerPheArgGluAlaLeuArgCysGlyAla-183 
19 0-LysLysLeuCysAspSerLysGly-197 
202-ValGlyAspGluGlyGlyPhe-208 
213-AsnSerHisLysGluAlaLeu-219 

247-GluPheTyrLysAspGlyLysTyrHisLeuGluAlaGluGlyArgSerTyrThr-2 64 

2 83-SerIleGluAspGlyMetAspGluAsnAspTrpGluGly-295 
2 9 9 -LeuThrGluLysLeuGlyGly-3 0 5 
321-IleLeuAlaGluGlyIleGluLysGlyVal-330 

3 52 -AspLeuAlaLysArgAsnArgTyr-3 5 9 

3 64-SerHisArgSerGlyGluThrGluAspSerThrIle-375 

3 91-SerLeuSerArgSerAspArgMetAlaLys-400 

405-LeuArgIleGluGluGluLeuAlaGluAlaAlaAspTyrProSer-419 
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653 

AMPHI Regions - AMPHI 

6-MetArgMetProGluValThrLysGlyPheSerGlySer-18 

60-ThrMetArgLysProArgLeuThr-67 

75-AlaLeuIlePheThrCysPheAla-82 

96-ThrAlaLeuAlaAlaIleThrCysIle-104 

1 1 1 -LeuGlyLysMetGluGluPheAsn- 118 

Antigenic Index - Jameson-Wolf 

4-GluProMetArgMetProGluValThrLysGlyPheSerGlySer-18 
45-GlyCysArgSerThrArgLysThr-52 

56- ValArgProGluThrMetArgLysProArgLeuThrAsnSerSerAla-71 
8 6 - AsnS erGlyCysAsnAl a- 9 1 

103-CysIleSerGlyProProCysArgLeuGlyLysMetGluGlu-116 
12 5 - SerArgHi sLys 1 1 eThr ProPr oArgGlyProArgAr gVal - 13 8 
145-ThrLysSerGlnAsnGlyThrGly-152 
154-GlyTyrSerProProAlaThrArgProAla-163 

Hydrophilic Regions - Hopp-Woods 

4-GluProMetArgMetProGluValThrLys-13 

47-ArgSerThrArgLysThr-52 

57- ArgProGluThrMetArgLysProArgLeuThrAsn-68 
107-ProProCysArgLeuGlyLysMetGluGlu-116 

12 6 -ArgHi sLys I leThrPro ProArgGlyProArg-13 6 

158-ProAlaThrArgProAla-163 

656 

AMPHI Regions - AMPHI 
14-MetAlaArgThrLeuGlyAlaProGlu-22 
42-ArgArgProSerThr-46 
92-LeuAlaSerLeuAsnLysSerCys-99 
117 -MetGlyArgThrl 1 eThr - 1 2 2 

Antigenic Index - Jameson-Wolf 
6-GlySerThrSerSer-10 

19-GlyAlaProGluSerValProAlaGlyLysValAlaAla-31 

40-SerPheArgArgProSerThrLeuGlu-48 

7 4-ArgProThrSerLeuArgProLysSerIleAsn-84 

94~SerLeuAsnLysSerCysSerLeuAlaArgSerSerAlaGlyValLeuProArgArgArgValProAla-116 
122-ThrSerLeuArgSerArgArgThrArgIleSerGlyGluGluProThrMetTrpLysSerProLysSer-14 
4 

Hydrophilic Regions - Hopp-Woods 

40-SerPheArgArgProSerThr-46 

7 6-ThrSerLeuArgProLysSerIle-83 

99-CysSerLeuAlaArgSerSer-105 

1 0 9 -LeuPr oArgArgArgVal Pr oAla- 116 

124-LeuArgSerArgArgThrArgIleSerGlyGluGluProThrMet-13 8 

140-LysSerProLysSer-144 

657 

AMPHI Regions - AMPHI 

9-ProAlaMetLeuGly-13 

2 0-LeuGlyArgMetPheThr-25 

62-AlaAlaLeuAspGluLeuAlaLysCysAlaAla-72 

85-MetArgPheLeuAlaLys-90 
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132-AspIleThrGluAlaSer-137 

13 9-GlnPheLeuProGlyIleLeuLysThr-147 

1 6 1 -LysThrLeuAspGluLeuLysAlaAla- 169 
17 8-CysValLeuGluLysMetValAspLeu-186 
203-GlnThrPheAspProAlaGluAsnIle-211 

232-GlnGlnAlaArgGlnMetAlaGlnArgLeuAlaAspGluLeuAspTyrValGlyValLeu-251 
314-AsnIleLeuGlyAsp-318 

Antigenic Index - Jameson-Wolf 

16-GlyGlyGlyGlnLeuGly-21 

37-ValLeuAspProAspProAspAlaProAla-46 

62-AlaAlaLeuAspGluLeuAlaLys-69 

75-ThrGluPheGluAsnValAsnAlaAspAla-84 

91- HisThrAsnValSerProSerGlyAsp-9 9 
106-AsnArgIleGlnGluLysAlaTrpIle-114 
12 8-CysLysAlaGluAspIleThrGluAla-13 6 

150-LeuGlyTyrAspGlyLysGlyGlnIleArgValLysThrLeuAspGluLeuLysAlaAlaPhe-170 
1 82 -LysMetValAspLeuArgSerGluIle- 19 0 

197-LeuAsnAsnAspAsnValGlnThrPheAspProAlaGluAsnIleHisGluAsnGly-215 
23 0-ValGlnGlnGlnAlaArgGlnMetAla-23 8 
240-ArgLeuAlaAspGluLeuAsp-246 

2 69-IleAlaProArgProHisAsnSerGlyHisHis-279 
288-GlnPheGlnGlnGln-2 92 

3 0 0 - Pr oProAlaAspThrLysLeuLeuSer- 3 0 8 

319 -ValTrpGlnGluAspGlyGlyGluProAspTrp-3 2 9 
33 3-GlnSerHisProAsnAla-33 8 

344-GlyLysLysThrAlaHisLysGlyArgLysMetGly-355 

3 61-ThrThrAspSerAspThrAlaPheGlnGluAlaLysLysLeuHis-375 

Hydrophilic Regions - Hopp-Woods 

3 7-ValLeuAspProAspProAspAlaProAla-46 

62 -AlaAlaLeuAspGluLeuAlaLys - 6 9 

7 5-ThrGluPheGluAsnValAsn-81 

12 8-CysLysAlaGluAspIleThrGluAla-13 6 

152-TyrAspGlyLysGlyGlnIleArgValLysThrLeuAspGluLeuLysAlaAlaPhe-17 0 

1 82 - LysMetValAspLeuArgSerGluI 1 e- 1 9 0 

197-LeuAsnAsnAspAsn-201 

2 06-AspProAlaGluAsnIleHis-212 

2 30-ValGlnGlnGlnAlaArgGlnMetAla-23 8 

240 -ArgLeuAlaAspGluLeuAsp-2 4 6 

2 69-IleAlaProArgProHisAsn-275 

3 0 1 - Pr oAlaAspThrLysLeu- 3 0 6 

3 20 -TrpGlnGluAspGlyGlyGluProAsp- 3 2 8 

3 44-GlyLysLysThrAlaHisLysGlyArgLysMetGly-355 

3 62-ThrAspSerAspThrAlaPheGlnGluAlaLysLysLeuHis-375 

658 

AMPHI Regions - AMPHI 

2 8-ArgGlnTyrAlaAspIleIleGlnPheValArgGlnAlaLeuArgHisLeuProArgLeuLeuLeu-49 
6 8-ValAspValPheGlyArgValGluSer-76 

92- ThrAlaGlnIleHisHisPhePheGlnAsnAlaIleHisAla-105 
139-GlnLysLeuArgAlaCysPheSerAspValPheSer-150 

Antigenic Index - Jameson-Wolf 

6-ValArgAlaArgGlyAspPheValAspAspGlnPheMetArgValThrAspAsnLysHisPhe-2 6 
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40-AlaLeuArgHisLeuPro-45 

53-ThrGlnSerArgGlyAspAspGlyIleSerGlnAspAlaVal-66 

72-GlyArgValGluSer-76 

107-ValPheGlyLysArgGlyPheGlu-114 

13 0-GlnArgSerArgPheGlnAspAlaGlyGlnLysLeuArgAlaCysPhe-145 

155-LeuIleArgArgGlyLeuGlnSerArgPhe-164 

177-AsnArgHisThrIleAlaAlaArgGlyAsnIle-187 

193-LysAlaHisArgIleGly-19 8 

2 02-PheLysPheSerGlyHisArgArgAla-210 

219-LeuValValLysArgArgAlaGln-22 6 

23 0-GlyLysPheCysCysArgArgValArgIleGlyValGluAsn-243 
250-GlyPheGlyGlyAsnGlyLysHisSerAla-259 

Hydrophilic Regions - Hopp-Woods 

6-ValArgAlaArgGlyAspPheValAsp-14 

1 6 -GlnPheMe tArgValThrAspAsnLysHisPhe- 2 6 

53-ThrGlnSerArgGlyAspAspGlyIleSer-62 

72-GlyArgValGluSer-7 6 

13 0-GlnArgSerArgPheGlnAspAlaGlyGlnLysLeuArgAlaCysPhe-145 

155-LeuIleArgArgGlyLeuGln-161 

193-LysAlaHisArgIleGly-19 8 

2 05-SerGlyHisArgArgAla-210 

2 2 0 - ValValLysArgArgAl aGln-2 2 6 

23 3-CysCysArgArgValArgIleGlyVal-241 

253-GlyAsnGlyLysHisSerAla-259 

661-2 

AMPHI Regions - AMPHI 

1 9 -Glyl leThrAspLys Pr oPheArgArgLeuCysArgAspPheGlyAlaGly- 3 5 

37-AlaValCysGluMetLeu-42 

75-AspProGlnGlnMetAlaAspAlaAla-83 

122-AlaAlaIleLeuGluAlaValValArg-130 

152-ProValIleAlaLysIleAlaGlu-159 

256-AlaAlaAlaIleLeuAsnHisIleArgAlaIleHisAlaPheTyrGly-271 
2 97-ArgArgGluIleAsnArgLeuAspSer-305 
310-TyrAspMetLeuAlaGlyTyrLeuGluArgLeuAlaGluLys-323 

Antigenic Index - Jameson-Wolf 

2 0-1 leThr AspLys Pr o PheAr gArgLeuCysArgAspPheG lyAlaGly- 3 5 

42-LeuThrSerAspProThrLeuArgAsnThrArgLysThrLeuHisArgSerAspPheAlaAspGluGlyGly- 
65 

72-AlaGlySerAspProGlnGlnMetAlaAspAlaAlaArg-84 
9 7 -AsnMetGlyCys Pr oAlaLysLysValCys- 10 6 
143-GlyTrpHisAspAspHisGlnAsnLeu-151 
157-IleAlaGluAspCysGly-162 

169-HisGlyArgThrArgThrGlnMetTyrLysGlyGluAlaArgTyr-183 

1 87 -AlaGluThrLysCysArgLeu- 193 

2 00-AsnGlyAspIleThrSerProGlnLysAla-209 

222-MetIleGlyArgGlyAlaGlnGlyArgProTrpPhe-233 

23 6-AspLeuLysHisTyrAla-241 

2 7 0 - Tyr G lyAs pThrAlaGly-275 

277-ArgIleAlaArgLysHis-282 

2 88-AspGluMetProAspGlyGluGlnThrArgArgGluIleAsnArgLeuAspSerAla-306 
3 19 -ArgLeuAlaGluLysThrAspSerTrp-3 2 7 

3 30 -AlaTyrArgPr oAsnAla-3 3 5 
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Hydrophilic Regions - Hopp-Woods 

2 0-11 eThr AspLy s Pro PheAr gAr gLeuCysArgAspPhe -32 

46- ProThrLeuArgAsnThrArgLysThrLeuHisArgSerAspPheAlaAspGluGlyGly-65 
73-GlySerAspProGlnGlnMetAlaAspAlaAlaArg-84 

1 0 0 - Cy s Pr oAl aLys Ly s Va ICys - 1 0 6 
157-IleAlaGluAspCysGly-162 

17 0-GlyArgThrArgThrGlnMetTyrLysGlyGluAlaArgTyr-183 

187-AlaGluThrLysCysArgLeu-193 

203-IleThrSerProGlnLysAla-209 

23 6 -AspLeuLysHisTyrAla- 241 

277-ArgIleAlaArgLys-2 81 

289-GluMetProAspGlyGluGlnThrArgArgGluIleAsnArgLeuAspSerAla-3 06 

319-ArgLeuAlaGluLysThrAspSer-3 2 6 

663 

AMPHT Regions - AMPHI 

19-ProPheAlaLeuLeuHisLysIleAlaAspLeuThrGlyLeuLeuAlaTyr-3 5 

47- IleAsnLeuAlaLysCysPheSerGluTrp-56 
66-LysGlnHisPheLysHisMetAlaLysLeu-75 
87-AlaGlyArgLeuLysSerLeuValArg-9 5 
168-GluGlyLeuArgAlaLeuValLysGlnPheArgLys-179 

2 09-ThrIleThrGlyLeuSerArgIleAlaAlaLeuAlaAsn-221 
243-ProAlaTrpLysSer-247 

25 8-GlnArgMetAsnArgPheIleGluAspArgValArgGluHis-271 

Antigenic Index - Jameson-Wolf 

3 8 -ValLys Pr oArgArgArgl 1 eGlyGlu- 4 6 
56-TrpSerGluGluLysArgLysThrValLeu-65 
87-AlaGlyArgLeuLysSer-92 

9 4 - Val ArgTyr ArgAsnLysHi sTyrLeuAsp- 103 

105-AlaLeuAlaAlaGlyGluLys-lll 

13 9-TyrSerHisGlnLysAsnLysIleLeuAsp-148 

150-GlnIleLeuLysGlyArgAsnArgTyr-158 

1 6 6 - ArgThrGluGlyLeuArgAlaLeu- 1 7 3 

17 5-LysGlnPheArgLysSerSerAla-182 

1 8 8 - Pr oAspGlnAspPheGlyArgAsnAspSerVal - 1 9 8 
2 2 9 - Pr oVa lAr gGluAl aAspAsnThr - 2 3 6 

243-ProAlaTrpLysSerPheProGlyGluAspAlaLysAlaAspAlaGlnArgMetAsnArgPheIleGluAsp 
ArgValArgGluHisProGlu-2 73 

280-LysArgPheLysThrArgProGluGlySerProAspPheTyr-2 93 

Hydrophilic Regions - Hopp-Woods 

39-LysProArgArgArgIleGlyGlu-46 

5 6 -TrpSerGluGluLysArgLysThrValLeu- 65 

8 8 -GlyArgLeuLysSer- 9 2 

9 4 -ValArgTyrArgAsn- 9 8 
105-AlaLeuAlaAlaGlyGluLys-lll 
142-GlnLysAsnLysIleLeuAsp-148 

15 0-GlnIleLeuLysGlyArgAsnArgTyr-158 

1 6 6 -ArgThrGluGlyLeuArgAlaLeu- 173 

17 6-GlnPheArgLysSerSer-181 
190-GlnAspPheGlyArgAsnAspSerVal-198 
22 9-ProValArgGluAlaAspAsn-23 5 

248-PheProGlyGluAspAlaLysAlaAspAlaGlnArgMetAsnArgPheIleGluAspArgValArgGluHis 
ProGlu-273 

2 80-LysArgPheLysThrArgProGluGlySerPro-290 
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664- 2 

AMPHI Regions - AMPHI 

47-AlaAspValPheAspAlaAlaHisGlyAlaAlaGly-58 
90-ProValValGluIle-94 

1 5 8- PheHi sArgVal PheGlnArgPhe- 1 6 5 

201-AlaArgAspGlnSerLysGlnIleAlaArgPheGlyLysArg-214 

Antigenic Index - Jameson-Wolf 

27- GlyAlaHisArgMetGlyGlyArgAlaCysVal-37 
73-PheLeuGlnArgLysLeuGluPro-80 

108-IleGlyGlyGlyAlaAlaValGlyLysAspGluLeuGlyValLysAspValGln-125 
13 7-AlaHisGlyAspAspHisGluAsn-144 

1 6 5 - PheHi sGlyLys Al aAspLeuGly- 172 
177-GlyGlyValLysLeuAspPhe-183 

199-GlnIleAlaArgAspGlnSerLysGlnIleAlaArgPheGlyLysArgValPhe-216 

Hydrophilic Regions - Hopp-Woods 

28- AlaHisArgMetGlyGly-3 3 

7 4 -LeuGlnArgLy sLeuGluPr o- 8 0 

113-AlaValGlyLysAspGluLeuGlyValLysAspValGln-12 5 
137-AlaHisGlyAspAspHisGluAsn-144 
1 6 5 - PheHi sGlyLysAlaAspLeuGly- 172 
177-GlyGlyValLysLeuAspPhe-183 

19 9-GlnIleAlaArgAspGlnSerLysGInIleAlaArgPheGlyLys-213 

665- 1 

Hydrophilic Regions - Hopp-Woods 
3 9-LysProArgArgArgIleGlyGlu-46 
56-TrpSerGluGluLysArgLysThrValLeu-65 

8 8 -GlyArgLeuLysSer- 9 2 

9 4 -ValArgTyrArgAsn- 9 8 
105-AlaLeuAlaAlaGlyGluLys-lll 
142-GlnLysAsnLysIleLeuAsp-148 
150-GlnIleLeuLysGlyArgAsnArgTyr-158 
166-ArgThrGluGlyLeuArgAlaLeu-173 

176-GlnPheArgLysSerSer-181 

190- GlnAspPheGlyArgAsnAspSerVal-198 
229-ProValArgGluAlaAspAsn-23 5 

2 48-PheProGlyGluAspAlaLysAlaAspAlaGlnArgMetAsnArgPheIleGluAspArgValArgGluHis 
ProGlu-273 

2 80-LysArgPheLysThrArgProGluGlySerPro-290 

Antigenic Index - Jameson-Wolf 
8 -LeuLysAspTyrGlnThr Pr oAl aTyr- 1 6 

2 6-AspIleAsnGluPro-3 0 

3 2-ThrValValLysSerArgLeuThrValGluProGlnArgValGlyGlu-47 
49-LeuValLeuAspGlySerAla-55 
80-GlyValProSerGluArgPheThrVal-88 

9 0-ValGluThrGluIleLeuProAlaGluAsnLysSerLeu-102 
115-GlnCysGluProGluGlyPheArgLys-123 
128-IleAspArgProAspValMetSer-13 5 
142-ValAlaAspLysLysArgTyrPro-149 

153-SerAsnGlyAsnLysIleAspGlyGlyGluPheSerAspGlyArgHisTrpValLysTrpGluAspProPhe 
SerLysProSer-180 

191 - Al aVa 1 Thr G 1 uAspTy r - 1 9 6 
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2 00-MetSerGlyArgAsnValLysIle-2 07 
211 -ThrThrGluAlaAspLysProLysVal -2 1 9 
23 0-MetLysTrpAspGluThrArgPhe-23 7 
255-AsnMetGlyAlaMetGluAsnLysGlyLeu-264 
275-AspSerArgThrAlaThrAspThrAspPheGluGlyIleGlu-2 88 

2 95-TyrPheHisAsnTrpThrGlyAsnArgValThrCysArgAspTrp-309 
3 13 -SerLeuLysGluGly-3 17 

322-ArgAspGlnGluPheSerGlyAspArgAlaSerArgAlaValArgArgIleGluAsn-3 40 

3 47-HisGlnPheProGluAspAlaGlyProThrAlaHisProValArgProAlaSerTyrGluGluMetAsn-3 6 
9 

376-ValTyrGluLysGlyAlaGluVal-3 83 
394-GluGlyPheGlnLysGlyMet-400 

404-PheGlnArgHisAspGlyGlnAlaValThrCysAspAspPheArgAlaAlaMet-421 
43 7-SerGlnAlaGlyThrPro-442 

444-LeuGluAlaGluGlyArgLeuLysAsnAsnIle-454 

459-ValLysGlnThrValProProThrProAspMetThrAspLysGlnPro-474 

483-LeuLeuAsnArgAsnGlyGluAlaVal-491 

494 -AspTyrGlnGlyLysArgAlaThrGlu- 502 

53 7-LeuAsnTyrProTyrSerAspAspAspLeu-546 

552-HisAspSerAspAla-556 

57 8-LeuSerAspGlyValGluLeuProLysHisGluLysLeu-59 0 
594-ValGluLysValIleSerAspAspLeuLeu-603 

614-ValProSerGluAlaGluLeuTrpAspGlyAlaGluAsnIleAspProLeuArg-631 
533-HisGlnAlaArgGluAlaLeu-63 9 

652-HisGluLeuAsnArgGlnAlaAlaLysGlnGluAsnGlnSerTyrGluTyrSerProGluAlaAlaGly-67 
4 

6 7 7 - ThrLeuArgAs nVa 1 Cy s - 6 8 2 
689-AlaAspProAlaHis-693 

69 6-ThrValAlaGluLysTyrGlyGlu-7 03 

719 -AsnGlyAsnGluSerAspThr ArgAsnArgLeu-7 2 9 

7 3 3 - PheAlaAspLys PheSer AspAspAlaLeuVal -7 43 
752-GlySerSerArgArgSerAspThrLeuGlnGlnVal-763 

768-GlnHisProLysPheSerLeuGluAsnProAsnLysAlaArgSer-782 
785-GlySerPheSerArgAsnValPro-7 92 
795-HisAlaGluAspGlySerGlyTyrArgPheIleAla-806 
808-LysValIleGluIleAspArgPheAsnProGlnVal-819 
831-AsnLysLeuGluProHisArgLysAsnLeuVal-841 

844-AlaLeuGlnArgIleArgAlaGlnGluGlyLeuSerLysAspValGlyGluIleVal-862 
Hydrophilic Regions - Hopp-Woods 

32-ThrValValLysSerArgLeuThrValGluProGlnArgValGlyGlu-47 
82-ProSerGluArgPheThrVal-88 

90-ValGluThrGluIleLeuProAlaGluAsnLysSer-101 

116-CysGluProGluGlyPheArg-122 

12 9-AspArgProAspValMetSer-13 5 

142-ValAlaAspLysLysArgTyr-148 

154-AsnGlyAsnLysIleAspGlyGlyGluPheSerAsp-165 

17 0-ValLysTrpGluAspProPheSer-177 

2 01-SerGlyArgAsnValLys-206 

213-GluAlaAspLysProLysVal-219 

2 3 0-MetLysTrpAspGluThrArgPhe-237 

2 58-AlaMetGluAsnLysGly-2 63 

2 75 - AspSer Ar gThr Al aThr AspThr AspPheGluG ly I leGlu-288 
313-SerLeuLysGluGly-317 
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322-ArgAspGlnGluPheSerGlyAspArgAlaSerArgAlaValArgArgIleGluAsn-340 

348-GlnPheProGluAspAlaGlyPro-3 55 

3 63 -AlaSerTyrGluGluMe tAsn- 369 

37 6-ValTyrGluLysGlyAlaGluVal-3 83 

394-GluGlyPheGlnLysGlyMet-400 

406 - ArgHi sAspGlyGln- 410 

413-ThrCysAspAspPheArgAlaAlaMet-421 

444-LeuGluAlaGluGlyArgLeuLysAsnAsnIle-454 

467-ProAspMetThrAspLysGlnPro-474 

495-TyrGlnGlyLysArgAlaThrGlu-502 

541-TyrSerAspAspAspLeu-546 

552-HisAspSerAspAla-556 

580-AspGlyValGluLeuProLysHisGluLysLeu-590 
594-ValGluLysValIleSer-59 9 
616-SerGluAlaGluLeu-620 
622-AspGlyAlaGluAsnIleAspPro-629 
63 3-HisGlnAlaArgGluAlaLeu-63 9 

652-HisGluLeuAsnArgGlnAlaAlaLysGlnGluAsnGlnSer-665 

689-AlaAspProAlaHis-693 

696-ThrValAlaGluLysTyrGlyGlu-7 03 

719-AsnGlyAsnGluSerAspThrArgAsnArgLeu-729 

73 3 - PheAlaAspLysPheSerAsp-7 3 9 

753-SerSerArgArgSerAspThr-7 59 

77 6-AsnProAsnLysAlaArgSer-782 

795-HisAlaGluAspGlySerGly-801 

808-LysValI 1 eGluIleAspArgPheAsn- 816 

831-AsnLysLeuGluProHisArgLysAsnLeuVal-841 

844-AlaLeuGlnArgIleArgAlaGlnGluGlyLeuSerLysAspValGlyGluIleVal-862 
666-2 

AMPHI Regions - AMPHI 

89-GlyTyrAspIleLeuLysGlnGlyGlySer-98 

162-LeuLysPheMetGluAla-167 

177-ProAlaIleProLysLeuMetGluThrIleHisGln-188 
193-LeuProTrpGlyLysLeuPheAspThrProIleArg-204 
227 - LeuAl aArgTyr Pr oLys - 2 3 2 

249-LeuLeuLysAsnLeuGluPheAlaAspSerValGlnAlaLeu-262 
265-GlnGlyAlaLysAlaLeuHisThr-272 
274-LysTyrAlaGlnAsnIleValSerValVal-2 83 
295-LeuGlnAspLeuSerAspTyrGln-3 02 
313-TyrArgIleTyrGluValCysGlyMetGly-322 
33 2-GlyGlnIleLeuGlyIleLeuAsnGluPheSer-342 
3 5 3 -LeuArgLeuLeuGlyAsp-3 5 8 
411-AspPheIleHisGluTrp-416 

42 4-LeuProSerThrSerHis-42 9 

43 3 -ValAspLysAlaGlyAsn-43 8 

441-SerMetThrThrSerIleGluAsnAlaPheGlySer-452 
511-ProGlyGlySerArgIleIleGlyTyrValAlaLys-522 
537-AlaI 1 eSerAlaProAsnLeuLeuAsnArgPheGly- 54 8 
5 62-GlnGlnAlaLeuAsnAsp-567 
5 90-ArgLeuValGlyGly-594 

Antigenic Index - James on- Wo If 

5 -AsnHi sGlnSerAsnSerGlyGluGlyValLeu- 15 

40-AsnGlnGlyLysValAsnThr-46 

54-AlaAspAlaHisThrProGluHisAlaThr-63 
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6 5 -LeuThrGluGlnLysGln-7 0 
92-IleLeuLysGlnGlyGlySerAlaAla-100 

114- GluProGlnSerSerGlyLeuGlyGly-122 
13 0 - AspAsnThr Al aLy sThr - 1 3 5 
137-ThrThrPheAspGlyArgGluThrAlaPro-146 
154-PheLeuAspLysAspGlyGlnPro-161 
169-ValGlyGlyArgSerValGly-175 

197-LysLeuPheAspThrProIleArgLeuAlaLysGlnGlyPhe-210 

212-ValSerProArgLeu-216 

221-GluGlnAsnGlnGlnHis-22 6 

228-AlaArgTyrProLysThrAlaAla-235 

271-HisThrGlyLysTyr-27 5 

2 84-GlnAsnAlaLysAspAsnProGlyGln-292 

2 96 -GlnAspLeuSerAspTyrGlnVa lValGluArgProProValCys- 3 1 0 

3 20-GlyMetGlyAlaProSerSerGlyGly-328 

3 40-GluPheSerProAsnGlnValGlyTyrAspAlaGluGlyLeuArgLeuLeuGlyAspAlaSerArg-3 61 
3 63 -Al aPheAlaAspArgAspValTyrLeuGlyAspProAspPheVal- 3 7 7 

3 84-LeuIleSerLysAspTyrLeuLysHisArgSerGlnLeuLeuGluGlnSerAspLysAlaLeu-404 

431- SerIleValAspLysAlaGly-437 
445-SerIleGluAsnAlaPhe-450 

472-ProIleLysGlnGlyLysGlnValAlaAsnArgValGluProGlyLysArgProArgSerSerMet-493 

500-LysAlaGlyLysProTyrMet-506 

510-SerProGlyGlySerArgIle-516 

548-GlySerTyrGluLeuGluThrGlyThr-556 

5 66 - AsnAspLeuGlyTyrLysThrAspValArgGluLeuAsnSerGlyVal - 581 

5 87-GluProSerArgLeuValGlyGlyAlaAspProArgArgGluGlyArgValMetGlyAsp-606 

Hydrophilic Regions - Hopp-Woods 

8-SerAsnSerGlyGlu-12 

40-AsnGlnGlyLysValAsnThr-46 

55-AspAlaHisThrProGluHis-61 

65-LeuThrGluGlnLysGln-70 

96-GlyGlySerAlaAla-100 

13 9-PheAspGlyArgGluThrAlaPro-146 

154-PheLeuAspLysAspGlyGlnPro-161 

2 03-IleArgLeuAlaLysGlnGlyPhe-210 

2 84-GlnAsnAlaLysAspAsnProGly-291 

3 02-GlnValValGluArgProPro-3 08 

3 48-TyrAspAlaGluGlyLeuArgLeuLeuGlyAspAlaSerArg-361 
3 63 -AlaPheAlaAspArgAspValTyrLeuGly-3 72 

3 88-AspTyrLeuLysHisArgSerGlnLeuLeuGluGlnSerAspLysAlaLeu-404 

432- 11 eValAspLysAlaGly-4 3 7 

472-ProIleLysGlnGlyLysGlnValAlaAsnArgValGluProGlyLysArgProArgSerSerMet-493 

572 -ThrAspValArgGluLeuAsnSer- 57 9 

595 -AlaAspPr oArgArgGluGlyArgValMetGlyAsp- 606 

667-2 

AMPHI Regions - AMPHI 

6-GlyLeuCysGlyGlnValIlePro-13 

48-IleIleAlaAspPheLeuGlnProAlaArg-57 

59-GluCysLeuProAsnLeuAlaAla-66 

74-LysThrAlaGlnPhe-78 

115- IleAlaAlaValAlaGluIle-121 

153 -ThrAspGlnLeuArgArgMet PhePheAsnGlnPheGluLysPheSerAsnAspHis - 171 
202-LysMetMetLeuHisLys-2 07 
234 -ValGlnCysSerAspThr-2 3 9 
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Antigenic Index - Jameson-Wolf 

27-ProAlaAlaAspGlnThrGluThrGln-3 5 

56-AlaArgMetGluCysLeuPro-62 

71-LeuAlaArgLysThrAlaGln-77 

89-ArgLeuValLysArgGluGlnIle-96 

152- Pr oThr AspG InLeuAr g- 157 

165-GluLysPheSerAsn-169 

190-ProThrHisAlaAlaArgAsnArgHisAsnLeu-200 
22 6-ValGlyGlnArgGlyArgGlnLeu-233 
248-IleGluSerGlnAsnArgGlyHisAspSer-257 

Hydrophilic Regions - Hopp-Woods 

27 -ProAlaAlaAspGlnThrGluThrGln-3 5 

5 6 -AlaArgMetGluCys - 6 0 

7 1 -LeuAlaArgLysThrAlaGln- 7 7 

89-ArgLeuValLysArgGluGlnIle-96 

165-GluLysPheSerAsn-169 

192-HisAlaAlaArgOAsnArgHisAsnLGU-200 

22 8-GlnArgGlyArgGln-2 3 2 

250-SerGlnAsnArgGlyHisAsp-2 56 

669- 2 

AMPHI Regions - AMPHI 

2 4 - PheLeuGlyl leLysArgPhePheArgGlnPr o- 3 4 
60-LysLeuHisArgAlaPhe-65 
95-GlnIlePheArgHisValGlnSer-102 
119-ThrArgGlnAlaPhe-123 

Antigenic Index - Jameson-Wolf 

5-ArgLeuGlnAsnGlyArgThrGlyArgAsnProProPheValGlnLysArgLeuAsp-23 

29-ArgPhePheArgGlnProLeuGluMetArgArgIleIleLysLysHisGlnProIleAsnAla-49 

69-GlyArgLysArgProHisHisHisAspSerSerLeuArgArgGlnHisGlyIleGluGlyMetGlyPhe-91 

99-HisValGlnSerSerAsnArgGlnAsnGlyArgGlnProVal-112 

114 -AlaPr oAsnArgGlnThrArgGlnAlaPhe- 12 3 

1 3 7 - Pr oThrSerAsnGlyTyrCys - 1 43 

14 9 - SerThrHisArgThrThrHisLysAlaProProTyr- 160 

Hydrophilic Regions - Hopp-Woods 
7-GlnAsnGlyArgThrGlyArgAsn-14 
1 8 -ValGlnLysArgLeuAsp- 2 3 

3 4 - ProLeuGluMet ArgArgI lei leLysLysHisGlnPro- 4 6 
69-GlyArgLysArgProHisHisHisAspSerSerLeuArgArgGlnHisGly-85 
101-GlnSerSerAsnArgGlnAsnGlyArg-109 
116-AsnArgGlnThrArgGlnAlaPhe-123 

1 5 1 -Hi sArgThrThrHi sLys - 1 5 6 

670- 2 

AMPHI Regions - AMPHI 
10-ArgSerCysPheGly-14 
16-ValLysAsnAlaSerGlyValSer-2 3 
3 4-IleThrArgSerAla-3 8 
77-ValGlySerSerAsnAsnIle-83 

Antigenic Index - Jameson-Wolf 
4 -CysArgAsnCysLeuAlaArgSerCys - 1 2 

18-AsnAlaSerGlyValSerSerSerArgIleCysProLeuSer-31 
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33-LysIleThrArgSerAlaThrSerArgAlaAsnProIle-45 

65-AsnThrSerProThrIleSerGlySerSerAlaGluValGlySerSerAsnAsnIleThrArgGlySerIleA 
laLysProArgAlaIleAla-95 

98-CysCysTrpProProGluSerTrpGluGlyLysAla-109 

114- AlaSerProThrArgSerLysSerSer-122 
12 8-AlaCysSerAlaPhe-132 

Hydrophilic Regions - Hopp-Woods 

33-LysIleThrArgSerAlaThrSerArgAlaAsn-43 

73-SerSerAlaGluValGlySer-79 

87-SerIleAlaLysProArgAlaIleAla-9 5 

116-ProThrArgSerLysSer-121 

671 

AMPHI Regions - AMPHI 
H-PheAsnAlaProAsn-15 
72-LysGluAlaAlaLysSerLeu-7 8 
96-ThrProArgIleAla-100 
119 -ArgLeuPhel leArgTyr-124 

Antigenic Index - Jameson-Wolf 

9-ThrProPheAsnAlaProAsnThrProProLysMetArgLeuAlaLysProLysProThrAlaGlu-30 

45-GlnAlaMetThrAsnArgGluMetAsnAspArgAlaAsnAlaAsnArgArgGlyTrpAsnGluAlaLysAlaA 

rgSerAlaLysGluAlaAlaLysSerLeuAlaLysLysLysGluThrThr-85 

98-ArgIleAlaAspSerThrMet-104 

110-AlaGluThrArgArgSerAlaMet-117 

12 5-LeuThrGlyAspThr-129 

Hydrophilic Regions - Hopp-Woods 

16-ThrProProLysMetArgLeuAlaLysProLysProThrAla-29 

47-MetThrAsnArgGluMetAsnAspArgAlaAsnAlaAsnArgArgGlyTrpAsnGluAlaLysAlaArgSerA 

laLysGluAlaAlaLysSerLeuAlaLysLysLysGluThrThr-85 

110-AlaGluThrArgArgSerAlaMet-117 

672 

AMPHI Regions - AMPHI 

3 8-ArgAlaValAspIleAlaArgAlaLysLys-47 

50-AlaAlaLeuProProPheValSerValVal-59 

67-AlaGlnAsnIleArgArgIleLeuAlaGluValPro-78 

9 1 -AlaPheCysArgGlnPheHi sArgProTyr- 10 0 

105 -ArgValGlnThrAlaSerAspI 1 e- 1 12 

115 - Al aAl aThr Ar gPhePr oAsp- 12 1 
131-HisProSerGluTyrGlyGlyThr-13 8 

163-ProGluAsnValGlyGluAlaValArgIleThrGlyAlaGluSer-177 

Antigenic Index - Jameson-Wolf 
1 -Me t ArgLy s 1 1 eAr gThrLy s 1 1 e- 8 
13-ThrProGluAspAlaAlaAla-19 

3 5-GlySerSerArgAlaValAspIleAlaArgAlaLysLysIleThr-49 
65-GluSerAlaGlnAsnIleArgArgIleLeuAla-75 
84-PheHisGlyAspGluAspAspAlaPhe-92 
110-SerAspIleArgAsnAlaAlaThrArgPheProAspAla-122 

13 0-TyrHisProSerGluTyrGlyGlyThrGlyAsnArgPheAsp-143 
148-AlaGluTyrSerGlyLysPro-154 
160-GlyLeuThrProGluAsnValGlyGluAlaValArg-171 

176-GluSerValAspValSerGlyGlyValGluAlaSerLysGlyLysLysAspAlaAlaLys-195 
2 02 -ThrAlaAsnArgLeuSerArg-2 08 
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Hydrophilic Regions - Hopp-Woods 

l-MetArgLysIleArgThrLysIle-8 

13-ThrProGluAspAlaAlaAla-19 

3 6-SerSerArgAlaValAspIleAlaArgAlaLysLysIleThr-49 
66-SerAlaGlnAsnIleArgArgIleLeuAla-75 

8 5 -HisGlyAspGluAspAspAl aPhe- 9 2 
110-SerAspIleArgAsnAlaAla-116 
13 4-GluTyrGlyGlyThrGlyAsn-140 
165-AsnValGlyGluAlaValArg-171 
17 6-GluSerValAspVal-180 

184-ValGluAlaSerLysGlyLysLysAspAlaAlaLys-195 

2 04-AsnArgLeuSerArg-208 

673 

AMPHI Regions - AMPHI 

84-LeuAsnAspArgLeuAsnGlnAsnValThrGluAlaLeuGlyGlyValAspVal-101 

110 -ArgPheThrAspAla- 114 

117-ValValLeuLysGlnLeuProLys-124 

172 -ArgI 1 eAlaAsnLeuLeuGluLeuI leLysProTyrLeu - 1 8 4 

212-LysLeuPheArgTyrLeuGlyGluGlu-22 0 

2 61-GlyGluArgLeuLysLysIleSerThr-269 

275-MetGluLysLeuPhe-27 9 

285-LeuLysValTrpVal Ly s Va 1 Lys - 2 9 2 

Antigenic Index - Jameson-Wolf 

7-LeuAlaGlyGluArgAlaAlaGlyGlyTyrArg-17 

2 4-ValGlyArgProAsnValGlyLysSerThr-33 

44-SerIl eThr Ser Lys Ly s Al aG InThrThr ArgAsnArgValThr - 5 8 

61-TyrThrAspAspThrAla-66 

73-ThrProGlyPheGlnThrAspHisArgAsnAlaLeuAsnAspArgLeuAsnGlnAsnValThrGlu-94 
110 - ArgPheThr AspAl aAspAr gVa 1 Val - 1 1 8 
121-GlnLeuProLysHisThr-12 6 

1 3 4 - Lys 1 1 eAspLys AspLysAl aLy sAspAr gTyr Al a- 14 5 

153-ValArgAlaGluPhe-157 

180-IleLysProTyrLeuProGluSerVal-188 

190 -MetTyr ProGluAspMetValThrAspLysSerAlaArg-2 0 2 

2 08-IleValArgGluLysLeuPhe-214 

217-LeuGlyGluGluLeuPro-22 2 

227-ValGluValGluGlnPheGluGluGluAspGlyLeuAsn-239 
2 47 -ValAspLysGluSerGlnLys-2 53 

2 58-GlyLysGlyGlyGluArgLeuLysLysIleSerThrGluAlaArgLeuAspMetGluLysLeuPheAsp-2 8 
0 

2 91-ValLysSerGlyTrpAlaAspAspIleArgPheLeuArg-3 03 

Hydrophilic Regions - Hopp-Woods 
7-LeuAlaGlyGluArgAlaAlaGly-14 

4 5-IleThrSerLysLysAlaGlnThrThrArgAsnArgVal-57 
6 1 - TyrThr AspAspThr Ala - 6 6 

7 8-ThrAspHisArgAsnAlaLeuAsnAspArgLeuAsn-89 

110-ArgPheThrAspAlaAspArgValVal-118 

134-LysIleAspLysAspLysAlaLysAspArgTyrAla-145 

153-ValArgAlaGluPhe-157 

194-AspMetValThrAspLysSerAlaArg-202 

2 08-IleValArgGluLysLeuPhe-214 

217-LeuGlyGluGluLeuPro-222 
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227 - ValGluValGluGlnPheGluGluGluAspGlyLeuAsn- 2 3 9 
247-ValAspLysGluSerGlnLys-253 

259-LysGlyGlyGluArgLeuLysLysIleSerThrGluAlaArgLeuAspMetGluLysLeuPheAsp-2 80 

2 9 3 - SerGlyTrpAlaAspAspI leArgPheLeuArg-3 03 

674 

AMPHI Regions - AMPHI 
16-ValTyrGlnSerLeuIle-21 

24-ThrAlaAlaProGluIleAlaLysAsnIleArgGluMetSerAspPheAlaLysAlaAspGluGluLeu-46 

58-AlaAlaGluTyrIleArgGlnIleArgPro-67 

86-ThrAlaCysHisGluLeuSerAlaMetProGluThr-97 

107-IleGluValThrLysThrPheGlyGlyThrAspGlyHisLysPheValAsnGlyIleLeuAspLysLeuAla 
-130 

Antigenic Index - James on- Wo If 
l-MetLysThrAlaArgArgArgSerArgGluLeuAla-12 

2 8-GluIleAlaLysAsnIleArgGluMetSerAspPheAlaLysAlaAspGluGluLeuPhe-47 
54-ThrGlnThrAsnAla-58 

63-ArgGlnIleArgProLeuLeuAspArgAspGluLysAspLeuAsnProIlGGluArg-81 
93-AlaMetProGluThrProTyr-99 

105-GluAlaIleGluValThrLysThrPheGlyGlyThrAspGlyHisLysPhe-121 

12 9-LeuAlaAlaGlnIleArgProAspGluProLysArgArg-141 

Hydrophilic Regions - Hopp-Woods 
l-MetLysThrAlaArgArgArgSerArgGluLeuAla-12 

28-GluIleAlaLysAsnIleArgGluMetSerAspPheAlaLysAlaAspGluGluLeuPhe-47 

63-ArgGlnIleArgProLeuLeuAspArgAspGluLysAspLeuAsnProIleGluArg-81 

105-GluAlaIleGluVal-109 

13 3-IleArgProAspGluProLysArgArg-141 
675 

AMPHI Regions - AMPHI 

21-ArgPheThrAsnGluIleGlySerGluMetLeuLysValCysCysArgThrLeuGlnGluLeuGly-42 
74-AlaLeuIleAlaIle-78 

123-GlnAlaIleGluArgIleGluGluLysAlaSerAsp-13 4 
141-GluCysAlaAsnLeuValAsnLeuLeuLeuGlu-151 

Antigenic Index - Jameson-Wolf 

6-ProAsnLeuAspGlyLysHisLeuArg-14 

2 6-IleGlySerGluMetLeu-31 

42-GlyValAlaAspGluAsnIle-48 

68-SerSerGluLysPheAsp-73 

82-IleArgGlyGluThrTyr-87 

92-ValSerAsnGluSerGlyAlaGlyVal-100 

118-ThrGluAsnAspAlaGlnAlaIleGluArgIleGluGluLYsAlaSerAspAlaAlaLysValAlaVal-14 

0 

152-GluGlnPheGluAspGluGlu-158 

Hydrophilic Regions - Hopp-Woods 

8-LeuAspGlyLysHisLeuArg-14 

2 6-IleGlySerGluMetLeu-31 

42-GlyValAlaAspGluAsnIle-48 

68-SerSerGluLysPheAsp-73 

8 2 - 1 leArgGlyGluThrTyr- 8 7 

92-ValSerAsnGluSerGlyAlaGly-9 9 

118-ThrGluAsnAspAlaGlnAlaIleGluArgIleGluGluLysAlaSerAspAlaAlaLysValAlaVal-14 
0 
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152-GluGlnPheGluAspGluGlu-158 
677 

AMPHI Regions - AMPHI 
20-AlaArgPheCysArgPheArgArg-27 

45-LeuThrProPheArgArgValGlnAsnHisPheValAlaPheAlaArgPheAsnGln-63 

79- IleAspPheIleAspAlaAsp-8 5 
87 - PheAspGlyLeuLeuAlaPr o- 9 3 
105 -LysHi sLeuValGlyArgPhe- 1 1 1 

155- CysArgProValAspAspLeuAspAspPheGlyAlaPhePheValAspGlnLeuIleLysLeuValPheGln 
Cys-179 

Antigenic Index - Jameson-Wolf 

2 3 -CysArgPheArgArgHi s SerArgSerValAsp- 3 3 

3 5 -AspVal PheAspArgLysAspPheAsn- 4 3 
47-ProPheArgArgValGln-52 

6 1 - PheAsnGlnThrThr SerGlnArgArgAsnProArgAsnPheVal - 7 5 

82-IleAspAlaAspAspPheAspGly-89 

97-GlnGlnSerAspArgArgAlaGluLysHisLeu-107 

115-GlyIleAspAspAspGlySerLeu-122 

12 5-PheGlyGlnGluThrAspAlaAlaVal-133 

156- ArgProValAspAspLeuAspAspPheGly-165 
181-ProSerGlyGlyArgAsn-186 

Hydrophilic Regions - Hopp-Woods 

2 3 - Cy sArgPheArgArgHi s SerArgSerValAsp- 3 3 

3 5 -AspVal PheAspArgLysAspPhe- 42 
65-ThrSerGlnArgArgAsnProArg-72 
82-11 eAspAl aAspAspPheAsp- 8 8 
97-GlnGlnSerAspArgArgAlaGluLysHisLeu-107 
115-GlyIleAspAspAspGlySer-121 

12 6-GlyGlnGluThrAspAlaAlaVal-133 

156 - ArgPr oValAspAspLeuAspAsp- 163 
678 

AMPHI Regions - AMPHI 
10-LeuValSerAlaValIle-15 
24-MetArgGlyValIle-2 8 

80- IleGlnLysMetLeuArgSerLeuLeuThrSerAla-91 
102-ArgIleLeuGlyGlyValPheGlyAlaLeu-lll 

13 0-ProAspThrGluGlu-134 

Antigenic Index - Jameson-Wolf 

12 5-SerLysThrAspLeuProAspThrGluGluTrpArgGlnSerTyrThr-140 
1 5 4 -Hi s SerGlyGlyThrAlaGluThrProGluAspAsp- 165 

Hydrophilic Regions - Hopp-Woods 

12 5-SerLysThrAspLeuProAspThrGluGluTrpArgGln-137 

157- GlyThrAlaGluThrProGluAspAsp-165 
681-2 

AMPHI Regions - AMPHI 

12-PheSerGluGluAlaLysPheIleSerAlaMet-22 
12 0-CysLeuArgValGlyArgAlaValArgArg-129 

Antigenic Index - Jameson-Wolf 

9-AlaSerAsnPheSerGluGluAlaLysPhe-18 

3 9 -AlaThr ProAsnSerTrpArgValArgGlnGln-49 
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59-LeuValLysArgAlaCys-64 
67-ProMetArgArgCysLeuProSerArgLeu-76 

90- GlyPheGlyMetProSerGluGly-97 

102-AlaAlaSerArgArgArgPheGlyMetCysArgLeuArgGlnAlaProMetArgCysLeuArgValGlyArg 

AlaValArgArgPheGln-131 

13 4-PheTrpArgCysArgArgGly-140 

Hydrophilic Regions - Hopp-Woods 

H-AsnPheSerGluGluAlaLysPhe-18 

44-TrpArgValArgGln-48 

5 9 - L euVa 1 Ly s Ar gA 1 aCy s - 6 4 

67 - Pr oMet ArgArgCysLeuPr o- 7 3 

102-AlaAlaSerArgArgArgPheGly-109 

112-ArgLeuArgGlnAlaPro-117 

119-ArgCysLeuArgValGlyArgAlaValArgArg-129 

682-2 

AMPHI Regions - AMPHI 

33-ArgLeuArgLysCysGlyArgIleLeuSerGlyIleCysGluProPhe-4 8 
9 9 -CysArgLeuPheCysAspGly- 10 5 

Antigenic Index - Jameson-Wolf 

9 - SerTyrG lyLy sTrpAr gLys AsnTrpAsp I 1 e- 1 9 

3 0-SerSerThrArgLeuArgLysCysGlyArg-3 9 

69 -ArgThrLeuArgLeuArgGlySerArgThrArg- 7 9 

84-GlyProPheTrpPheCysHisArgProArgGlnSerHisGly-97 

102-PheCysAspGlySerMetAspGlnThrArgAspArgArgCysArgSer-117 

121-LeuHisS er AspAr gTy r ArgHi s SerAsnLeuTrp- 132 

Hydrophilic Regions - Hopp-Woods 
12-LysTrpArgLysAsnTrpAsp-18 

3 2 -ThrArgLeuArgLysCysGlyArg- 3 9 

6 9 -ArgThrLeuArgLeuArgGlySer ArgThr- 7 8 

9 1 - ArgPr oArgGlnSerHi sGly- 9 7 

105- GlySerMetAspGlnThrArgAspArgArgCysArgSer-117 
1 2 2 -Hi s S er AspAr gTyr ArgHi s - 1 2 8 

683 

AMPHI Regions - AMPHI 

2 6-ThrProAspLysSerAlaArgTrpGluAsnIleGlyThrIleSerAsn-41 

7 5 -ArgPheAlaAsnThr Pr o- 8 0 
101-SerSerLeuGlnLeuPhe-106 
124-ArgProMetSerIleLeuSerGly-131 

Antigenic Index - James on -Wo If 

24-CysSerThrProAspLysSerAlaArgTrpGluAsn-35 

37-GlyThrIleSerAsnGly-42 

4 8-IleAsnLysAspSerValArgLysAsnGlyAsn-58 

63-GlnAspLysLysValValThrAsnLeuLysGlnGluArgPheAlaAsnThrProAlaTyr-82 
9 3 -Cy sAsnAsnLysThrTyrArgLeu- 100 

106- PheAspThrLysAsnThrGluIleSerThrGlnAsnTyrThrAlaSerSerLeuArgPro-125 
1 3 1 -GlyThrLeuThrGluLysGlnTyrGlu- 139 
141-ValCysGlyLysLysLeu-146 

Hydrophilic Regions - Hopp-Woods 

2 5-SerThrProAspLysSerAlaArgTrpGluAsn-3 5 

4 8 - 1 leAsnLysAspSerValArgLysAsnGly- 57 
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63-GlnAspLysLysValValThr-69 

71-LeuLysGlnGluArgPheAla-77 

107-AspThrLysAsnThrGluIleSer-114 

133-LeuThrGluLysGlnTyrGlu-13 9 

141 - ValCysGlyLysLysLeu- 146 

684 

AMPHI Regions - AMPHI 

13-AlaAlaCysGlyThrValGln-19 

47-LeuAlaGluProLeu-51 

73- TrpAlaAspThrLeuAspAspMetLeuGluAlaAlaLeuSerAsnAlaPheAsnArgLeuAspSerThr-95 
110-TrpThrValTyrIleAspAlaPheGlnGlySerTyr-121 

154-AlaMetThrAlaAlaLeuGluGlnGlyLeuLysGlnAlaAlaGlnGlnMetVal-171 
Antigenic Index - Jameson-Wolf 

2 6-LeuProAspSerArgTyrIleArgProAlaThrGlnGlyGlyGluThrAlaValGluValArgLeuAlaGluP 
roLeuLysArgGlyGlyLeu-56 

6 0 -ThrAspPr oTyrArgLeuAsnThrAlaGln- 6 9 

7 6 -ThrLeuAspAspMetLeuGlu- 8 2 
9 0 - AsnArgLeuAspSerThr Arg- 9 6 

101- AlaSerArgSerGlySerThrGluLys-109 

1 1 7 - PheGlnG ly SerTyr ThrGlyLysThrLeu - 1 2 6 

13 3-LeuProAspGlyThrAsnArgProPheHisIleGluThrGluGlnGlnGlyAspGlyTyrAla-153 
161-GlnGlyLeuLysGlnAlaAla-167 

Hydrophilic Regions - Hopp-Woods 
27-ProAspSerArgTyrIleArg-33 

35-AlaThrGlnGlyGlyGluThrAlaValGluValArgLeuAlaGluProLeuLysArgGlyGly-55 

76-ThrLeuAspAspMetLeuGlu-82 

90-AsnArgLeuAspSer-94 

102- SerArgSerGlySerThrGluLys-109 
141-PheHisIleGluThrGluGlnGlnGlyAsp-150 
161-GlnGlyLeuLysGlnAlaAla-167 

685 

AMPHI Regions - AMPHI 
7-AsnPheAlaPheCysGlyValVal-14 
4 4 - Cy s Al aVa lLeuLeu-48 

94-TrpAlaAlaLeuAspThrLeuThrGluLeu-103 

13 7-TyrGluAlaLeuHisArgTyr-143 

154-GlyAlaGluAlaTyrGluGlnLeuAlaLysAsn-164 

182-GluLysGlnMetGluThrLeuAlaArgIlePheGlyLysGlu-195 

206 -AspAlaLeuPheAl a- 2 1 0 

29 6-AlaValGluValLeuAspAsnAlaLeuVal-3 05 

33 6-AlaAlaGluGlnLeuLysAlaAla-3 43 

Antigenic Index - Jameson-Wolf 

2 0-LeuAsnAsnLysHisSerTyrSerTyrAlaLysGluProHisThrValLysProArgPhe-39 
52-SerProGluProAlaAlaGluLysThrValSer-62 

74- ProThrAlaArgGlyAspAlaValValProLysAsnProGluArgValAla-90 
122-AlaPheAspLysAlaAla-127 

1 3 3 - PheGluProAspTyrGluAlaLeuHi sArgTyrAsn- 144 

151-GlyGlyProGlyAlaGluAlaTyrGluGlnLeuAlaLysAsnAlaThr-16 6 

17 0-LeuThrValAspAsnGlyAsnIleArgThrSerGlyGluLysGlnMetGluThrLeu-188 

192-PheGlyLysGluAlaArgAlaAlaGluLeuLysAlaGlnIle-2 05 

211-GlnThrArgGluAlaAlaLysGlyLysGlyArgGlyLeu-223 
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22 7-ValThrGlyAsnLysValSerAlaPheGlyThrGlnSerArgLeu-241 
247-GlyAspIleGlyLeuProProValAspGluSerLeuArgAsnGluGlyHisGlyGln-2 65 
271-TyrIleLysGluLysAsnProAspTrpIle-280 
285-ArgThrAlaAlaIleGlyGlnGluGlyProAla-295 

3 0 7 -GlyThrAsnAlaTrpLysArgLysGln- 315 

33 8-GluGlnLeuLysAlaAlaPheLysLysAlaGluPro-3 49 

3 51-AlaAlaGlyLysLys-3 55 

Hydrophilic Regions - Hopp-Woods 

2 8-TyrAlaLysGluProHisThrValLys-3 6 

52-SerProGluProAlaAlaGluLysThrValSer-62 

7 5 - ThrAlaArgGlyAspAl aVa lVal - 8 2 

84-LysAsnProGluArgValAla-90 

122-AlaPheAspLysAlaAla-127 

13 5-ProAspTyrGluAla-139 

15 6-GluAlaTyrGluGlnLeuAlaLys-163 

17 5-GlyAsnIleArgThrSerGlyGluLysGlnMetGluThrLeu-188 

192-PheGlyLysGluAlaArgAlaAlaGluLeuLysAlaGlnIle-2 05 

2 1 1 -GlnThrArgGluAl aAlaLysGlyLysGlyArgGly- 222 

253-ProValAspGluSerLeuArgAsnGluGlyHisGly-264 

271-TyrIleLysGluLysAsnPro-277 

290-GlyGlnGluGlyProAla-295 

309-AsnAlaTrpLysArgLysGln-315 

33 8-GluGlnLeuLysAlaAlaPheLysLysAlaGluPro-3 49 

351-AlaAlaGlyLysLys-3 5B 

686-2 

AMPHI Regions - AMPHI 

7-ValLeuGlyGlyIleAlaAlaLeu-14 

39-GlySerLeuIleGluArgIleAsnAsn-47 

146-SerAsnIleLysSerIleAlaAspIleLysGlyValLysThrAlaGlnSerLeuThrSerAsnTyr-167 

179-ValAlaValAspGlyLeuAlaGlnSerLeu-188 

2 04-LeuAlaValLeuAspTyrLeuLysLysAsnPro-214 

241-AspGluAlaValAlaLysPheSerThrAlaIle-2 51 

2 5 5 -LysAlaAspGlyThrLeuLysLysLeuGlyGluGlnPhe- 2 67 

Antigenic Index - Jameson-Wolf 

2 0-GlyGlySerGluGlyGlySerGlyAlaSerSerAlaProAlaGlnSerAlaVal-37 

4 0 - SerLeuI 1 eGluArgl 1 eAsnAsnLysGlyThrVal - 5 1 

5 4 -GlyThr G luG lyThr - 5 8 

64-TyrHisAspLysAspGlyLysLeuThrGlyTyrAspValGluValThrArgAlaValAlaGluLysLeuGlyV 
al-88 

9 0-ValGluPheLysGluThrGlnTrp-97 

118-LeuThrSerProGluArgGlnAlaThrPheAspLysSerAspProTyrSerTrp-135 

143-ArgAsnAspSerAsnIleLysSerIleAlaAspIleLysGlyValLysThrAlaGln-161 

1 63 -LeuThr Ser AsnTyrGlyGluLysAlaLysAlaAlaGly- 175 

191-IleGluGlnLysArgAlaAspAlaThrLeuAsnAspGluLeuAla-205 

2 09-TyrLeuLysLysAsnProAsnAlaGly-217 

2 2 5 - Pr oAlaAspGluLysValGlySer- 232 

23 5-IleValAsnLysGlyAsnAspGluAlaValAla-245 

2 52 -AsnGluLeuLysAlaAspGlyThrLeuLysLysLeuGly-2 64 
2 67-PhePheGlyLysAspIleSerValGln-275 

Hydrophilic Regions - Hopp-Woods 
2 0-GlyGlySerGluGlyGlySerGly-2 7 
41-LeuIleGluArgIleAsnAsn-47 
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64-TyrHisAspLysAspGlyLysLeuThrGlyTyrAspValGluValThrArgAlaValAlaGluLysLeuGlyV 
al-88 

9 0 - ValGluPheLysGluThrGlnTrp- 9 7 

12 0-SerProGluArgGlnAlaThrPheAspLysSerAspPro-132 
143-ArgAsnAspSerAsnIle-148 
150-SerIleAlaAspIleLysGlyValLysThr-159 
167-TyrGlyGluLysAlaLysAlaAlaGly-175 

191-11 eGluG InLysAr gAl aAspAl aThrLeuAsnAspGluLeuAla- 2 05 
2 09-TyrLeuLysLysAsnProAsnAla-216 
2 2 5 - Pr oAlaAspGluLysValGly- 231 
23 8-LysGlyAsnAspGluAlaValAla-245 

2 52-AsnGluLeuLysAlaAspGlyThrLeuLysLysLeuGly-264 
687 

AMPHI Regions - AMPHI 
1 1 -AlaAlaLeuPheAlaLeu- 1 6 

64-LysValGluValLeuGluPhePheGlyTyrPheCysPro-7 6 

7 8-CysAlaHisLeuGluProValLeuSerLysHisAlaLysSerPhe-92 
112-LeuAlaArgLeuAlaAlaAla-118 
148-ProGluValLeuLysLysTrpLeu-155 

176-GlnAlaArgAlaAspLysMetGlnGluLeuThrGluThrPhe-189 

Antigenic Index - Jameson-Wolf 
l-MetLysSerArgHis-5 

19-CysAspSerLysValGlnThrSerValProAlaAspSerAlaPro-33 

43-GlyLeuValGluGlyGlnAsnTyr-50 

56-ProIleProGlnGlnGlnAlaGlyLysValGluVal-67 

87-LysHisAlaLysSerPheLysAspAspMetTyrLeu-98 

122-AlaAlaAlaAspSerLysAspValAlaAsn-131 

141 - GlnLys I leLysLeuG InAsnPr oGluValLeuLy s - 152 

1 5 9 - Th r A 1 a PheAspG lyLy s Lys Va 1-166 

171-GluSerProGluSerGlnAlaArgAlaAspLysMetGlnGluLeuThrGlu-187 
1 8 9 - PheGlnl leAspGlyThr Pro- 1 9 5 
199-ValGlyGlyLysTyrLysValGluPheAlaAsp-209 
211-GluSerGlyMetAsnThr-216 

220-LeuAlaAspLysValArgGluGluGlnLysAlaAlaGln-232 

Hydrophilic Regions - Hopp-Woods 
l-MetLysSerArgHis-5 
19-CysAspSerLysValGlnThr-2 5 
27-ValProAlaAspSerAlaPro-33 
61-GlnAlaGlyLysValGluVal-67 

8 7 -LysHi sAlaLys Ser PheLysAspAspMetTyrLeu - 9 8 
122-AlaAlaAlaAspSerLysAspValAla-13 0 
141-GlnLysIleLysLeuGlnAsn-147 

1 59 -ThrAlaPheAspGlyLysLysVal - 1 6 6 

171-GluSerProGluSerGlnAlaArgAlaAspLysMetGlnGluLeuThrGlu-187 

2 01-GlyLysTyrLysValGluPheAlaAsp-209 

2 2 0 -LeuAlaAspLysValArgGluGluGlnLysAlaAlaGln- 2 3 2 

688 

AMPHI Regions - AMPHI 
23-LeuSerAlaLeuLeuGlyLeu-2 9 

121-AspValLeuGlnAsnAlaAlaGluAlaLeuLysAsp-132 

Antigenic Index - Jameson-Wolf 
4-TyrProSerArgPheAlaGln-10 
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13-IleSerValAsnLys-17 
33-SerAlaGluArgValSer-3 8 
47-IleIleGlnGlyAsnGluLeuGluProArgAla-57 
62-ArgProGlyMetThrLysAspGln-69 
82-AlaPheHisThrAspArgTrpAspTyr-90 

92-PheAsnThrSerArgAsnGlyIleIleLysGluArgSerAsnLeu-10 6 
116 -ValArgThrGluGlyAspVal - 12 2 

12 6-AlaAlaGluAlaLeuLysAspArgGlnAsnThrAspLysPro-13 9 

Hydrophilic Regions - Hopp-Woods 
33-SerAlaGluArgValSer-3 8 
51-AsnGluLeuGluProArgAla-57 

64- GlyMetThrLysAspGln-69 
98-GlyIleIleLysGluArgSerAsn-105 
116 -ValArgThrGluGlyAspVal - 12 2 

12 6-AlaAlaGluAlaLeuLysAspArgGlnAsnThrAspLysPro-13 9 
689 

AMPHI Regions - AMPHI 
55-TyrProGluMetSerGluLysLeuMet-63 

65- ValLeuMetAlaMetLeuValThrLeu-73 
82-LeuProAlaIleProGluMetAlaGln-90 
Hl-AlaPheGlyGlnValValGlyGly-118 
12 3-IleLysGlyArgLys-127 

154-LeuAsnLeuArgValValGlnAlaPheGlyAlaGly-165 
188-PheAlaLeuIleGlyIleIleLeu-19 5 

2 0 3 - Pr oMetValGlyAlaLeuLeuGlnGlyLeuGlyGlyTrpGlnAlal lePheVal -2 2 0 

23 0-LeuGlyLeuValGlnTyrPhe-23 6 

245-LysIleGlyArgAspVal-25 0 

257-ArgPheLysArgValLeu-262 

277-SerPheGlySerMetPheAla-283 

2 9 3 -GlnGlnLeuTyrAr gVal - 29 8 

344-AlaAlaAsnLeuSerGlnLeuAlaAlaValLeuPhe-355 
400-ValLeuGlyValPheGlnSerLeuIleGly-409 

Antigenic Index - Jameson-Wolf 

3 6 - PheAr gAr gArgAlaVa 1-41 
45-IleGlyArgGluPheMetProSer-52 
57-GluMetSerGluLysLeu-62 
95-AspValHisArgIleGluGln-101 
119-SerValSerAspIleLysGlyArgLysProVal-129 

17 4-MetValArgAspTyrTyrSerGlyArgLysAlaAla-185 

23 8-ProLysProAlaValGlyGlyLysIleGlyArgAspValPhe-2 51 

2 57 -ArgPheLysArgValLeuLysThrArgAla- 2 6 6 
325-LeuLysThrGlyValHis-33 0 

3 90-PheLysGluGluGlyGlySer-3 96 
448-ArgAlaTrpLysGluAsnGlyGlnSerGluTyrLeu-459 

Hydrophilic Regions - Hopp-Woods 

3 6 - PheArgAr gAr gAl aVal - 4 1 

45-IleGlyArgGluPheMet-50 

57-GluMetSerGluLysLeu-62 

9 5-AspValHisArgIleGluGln-101 

1 19 - SerVal SerAspI leLysGlyArgLys ProVal- 12 9 

178-TyrTyrSerGlyArgLysAlaAla-185 

245-LysIleGlyArgAspVal-2 50 
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257-ArgPheLysArgValLeuLysThrArgAla-266 
3 9 0 - PheLysGluGluGlyGlySer- 3 9 6 
44 8-ArgAlaTrpLysGluAsnGlyGln-455 
690 

AMPHI Regions - AMPHI 

3 8-SerSerAlaSerSerAla-43 

54-SerAlaProAspAsnValLysGlnAla-62 

68-SerAsnCysThrSerLeuHisProAlaThrGlyIleAspAspLeuMetGlnGlnIleAlaGluHisIlG-9 0 
1 13 -GlyTyrAspAsnl 1 eGlnArgLeu- 1 2 0 
148-ArgThrIleSerArgGlnAlaGlnAsnAla-157 
1 8 6 - Pr oLy sArgThr Ar gTyr Phe - 1 9 2 

210-GlyAsnPheGlnTyrIleSerGlnLeuProGlyTyrLeuLys-223 

Antigenic Index - Jameson-Wolf 
l-MetLysAsnLysThrSer-6 

2 0 -CysSer Pr oSerLysAspAspLysThrLysG luValGlyAl a- 3 3 

37-SerSerSerAlaSerSerAlaProSerGlnThrAspLeuGlnProThrAlaSerAlaProAspAsnValLysG 

lnAlaGluSerAlaProProSerAsnCys-70 

7 6 -AlaThrGlyl 1 eAspAspLeuMet - 8 3 

88-GluHisIleAspSerAspCys-94 

101-HisGluLeuGluThrArgPheGlyLGuProAspGlyGlyTyrAspAsnIleGln-118 
12 3 - Pr oAspI leArgPr oGluAspProAspTyrHisGln- 134 
141-GluAspLeuArgTyrGlyLysArgThrIleSerArgGlnAlaGln-155 
159-MetGluGlnGluArgArgLeuArgGlu-167 

17 5-GlySerGlnGluThrArgGlyGlnGlyGluGluProLysArgThrArgTyr-191 
196-AlaThrProAlaTyrSerSerArgHisAsnAsnGlyLeuGlyGly-210 

22 5-HisGlyGluMetLeuGluAsnGlnSerLeu-23 4 

23 6-ArgLeuSerAsnArgGluArgAsnProAspLysProPheLeu-249 
2 52-HisPheAspGluAsnGlyLysIleThr-260 

2 64-ValTyrGluLysAsnIle-2 69 
272-AsnProAsnThrGlyArgIle-278 

Hydrophilic Regions - Hopp-Woods 
l-MetLysAsnLysThr-5 

21-SerProSerLysAspAspLysThrLysGluValGlyAla-3 3 

3 9-SerAlaSerSerAlaProSerGlnThrAspLeuGlnPro-51 

54- SerAlaProAspAsnValLysGlnAlaGluSerAlaPro-66 
7 8-GlyIleAspAspLeuMet-83 
88-GluHisIleAspSer-92 

1 0 1-Hi sGluLeuGluThr- 105 

12 5-11 eAr gProGluAspProAspTyrHi s - 1 3 3 

141-GluAspLeuArgTyrGlyLysArgThrIleSerArgGlnAlaGln-155 
159-MetGluGlnGluArgArgLeuArgGlu-167 

17 5-GlySerGlnGluThrArgGlyGlnGlyGluGluProLysArgThrArgTyr-191 
200-TyrSerSerArgHisAsnAsn-2 06 

22 5-HisGlyGluMetLeuGlu-23 0 

23 7-LeuSerAsnArgGluArgAsnProAspLysProPhe-248 
2 5 2 - Hi s PheAspGluAsnGlyLys 1 1 eThr- 2 6 0 
274-AsnThrGlyArgIle-27 8 

691 

AMPHI Regions - AMPHI 
H-LysProAlaAlaSer-15 

55- HisAsnGluLeuArgLysIleArgThrAla-64 
108-ArgTyrLeuSerGly-112 
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Antigenic Index - Jameson-Wolf 
7-CysArgPheAlaLys-ll 

35-ProProAsnAspPheGlnProAsnCysAspIleArgArgLeuGlyLeuThrGlnSerGlnHisAsnGluLeuA 
rgLys 1 1 eAr gThr - 6 3 

67-MetAlaGlyAspArgAlaArgLeuLysValMetHis-78 
80-GluHisSerArgArgArgSerVal-87 

91-IleSerSerAspValPheAsnArgAsnGluAlaArgAspTyrValGluSerArgTyrLeuSerGlyMetAspP 

heAlaValAspGluLeuGluIle-122 

13 l-ThrProGlnGlnGlnGln-13 6 

140-SerSerCysLeuLys-144 

Hydrophilic Regions - Hopp-Woods 
43 -CysAspI 1 eArgArgLeuGly- 4 9 
54-GlnHisAsnGluL euAr gLy s 1 1 eAr gThr- 6 3 
67-MetAlaGlyAspArgAlaArgLeuLysValMetHis-78 

8 0 -GluHis SerArgArgArgSerVal - 87 

9 5 -Val PheAsnArgAsnGluAlaArgAspTyrValGlu- 1 0 6 
115-PheAlaValAspGluLeuGluIle-122 

692 

AMPHI Regions - AMPHI 

6-CysArgCysSerGluSerIleArgArgIleArgArgAsn-18 
77-LeuGlyTyrValPheLysProLeuAlaValPheVal-88 

1 0 6 -GlnGlyPheGlyGlnLeuHis - 112 

13 2 -ThrArgGlnLeuArgGlyPheLys- 1 3 9 
143-PheAspValPheGlnValLeuGly-150 
17 0-GlnPheValGluHisHis-17 5 

177-AspAlaGlyGluValGlyArgValValGlyArgGlyTyrGlyAlaAlaValPheAspPhePheGlnArgPhe 
GlnLeu-202 

205-ValGlnSerGlnArgArgGlyArgHisLeuGluAspPheGlyAsp-219 
253-11 eValGlyLysLeuAspGlnPheAspGlyVal-2 63 
27 5-PheAspHisIleAlaGluValAlaAsp-283 

Antigenic Index - James on -Wo If 

6- CysArgCysSerGluSerIleArgArgIleArgArgAsnGlyArgGluTrpArgIleLysGlyGlnLysCysAr 
gLeuAsnThrAspThrValGln-37 

89-GlyGlyPheAspGlyArgProValAspIleGlyLysAlaArgPheLeu-104 
12 0 -AlaValAspAspGlyLys I le- 1 2 6 

1 3 1-AlaThrArgGlnLeuArgGlyPheLysLeuAspAspPheAsp- 1 4 4 

150-GlyAspValArgPheGlyCysGlyGlnArgIleAspAla-162 

174-HisHisGlnAspAlaGlyGluValGlyArgValValGlyArgGlyTyr-189 

2 04-ArgValGlnSerGlnArgArgGlyArgHisLeuGluAspPheGlyAsp-219 

2 3 6 -GluAspVal AspVa 1-240 

2 55-GlyLysLeuAspGlnPheAspGly-262 

279-AlaGluValAlaAspGlyArgAlaGluAspAspPhePhePhe-292 
295-AlaValValGlyGlyGlyArgSerGlyCysGlyGlyArg-3 07 
313-AlaAlaGlyGlyGluAspGluArgGluCysGlyGlyGlyLysGlyPheGluGlu-33 0 

Hydrophilic Regions - Hopp-Woods 

7- ArgCysSerGluSerIleArgArgIleArgArgAsnGlyArgGluTrpArgIleLysGlyGlnLysCysArgLe 
uAsnThr-3 3 

9 1 - PheAspG lyArgPr oValAsp 1 1 eGlyLys - 1 0 0 
120-AlaValAspAspGlyLysIle-126 

131-AlaThrArgGlnLeuArgGlyPheLysLeuAspAspPheAsp-144 
174-HisHisGlnAspAlaGlyGluValGlyArgValValGly-186 
2 06-GlnSerGlnArgArgGlyArgHisLeuGluAspPheGlyAsp-219 
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23 6-GluAspValAspVal-240 
256 -LysLeuAspGlnPheAsp- 2 61 

27 9-AlaGluValAlaAspGlyArgAlaGluAspAspPhePhePhe-292 
299-GlyGlyArgSerGlyCysGlyGlY-3 06 

315- GlyGlyGluAspGluArgGluCysGlyGly-324 
3 2 6-LysGlyPheGluGlu-3 3 0 

694 

AMPHI Regions - AMPHI 

8 2 - ArgGlyArgAlaCysArg- 8 7 

116-CysArgHisPheAlaGln-121 

123-ValAlaValGlyArgIleGly-129 

140-PheCysGlnLeuPheAsp-145 

156-AspIlePheLeuVal-160 

162- IleAlaAspIleGlyGlu-167 

184-ArgGlyLeuAlaAspIleGlyGluPheValGlyValSerAsp-197 

251-HisGlnArgAlaSerArgIleLys-2 58 

2 8 3 - Ar gAl aAr gArgHi s PheAr gGlnVa lPheAsn- 2 9 3 

311-AspPheValAlaHisIle-316 

340-AlaAlaArgIleGly-3 44 

Antigenic Index - Jameson-Wolf 

3-SerAlaSerGlyThrArgGlnLysCysArgLeuLysProVal-16 

23-ProLysHisSerThrProAlaSer-3 0 

47-GlyGlnAspGluHisAsnAla-53 

66-ProProSerAlaTyrGly-71 

7 9 -Hi s PheGlyAr gG lyArgAl aCys ArgTyr- 8 8 

110-ArgIleAspSerAlaArgCysArgHis-118 

127-ArgIleG lyArgThr AspH i sAsnH i sAsp- 13 6 

1 4 4 - PheAspGlyGlyLeuPr oValGlyArgArgl leAla- 155 

163- AlaAspIleGlyGluThrArgValGlnArgGlyAspAspValPhe-177 
180-11 eAspAr gGluAr gG lyLeuAl aAsp- 1 8 8 

2 02-HisIleSerAspArgPheAspGlnLysHisPheAlaArgArgLysLeuProHisArgSerPheAspLeu-22 
4 

2 2 8 -LeuMe tProAspHi sAspAspPheThr-2 3 6 

2 50-ArgHisGlnArgAlaSerArgIleLysHisAlaGluThrAlaLeu-2 64 
26 8-LeuProHisArgLeuArgTyrAla-275 

28 0-AsnGlnCysArgAlaArgArgHisPhe-288 

2 9 1 - Va 1 PheAsnLy sHi sAr gThr - 2 9 7 

316- IleAsnArgArgAlaGluLeu-3 22 

3 2 6 -Thr PheAspAsnThr AspCy s Pro - 3 3 3 

336-ThrSerAlaGluAlaAl aAr g I 1 eG lyLy s AspAspG lyPhe-349 
370-TyrGlyGlyArgCysCysProThrProProThrProHisArgArgArg-3 85 

Hydrophilic Regions - Hopp-Woods 

5 - SerGlyThr ArgGlnLysCysAr gLeuLys Pro- 1 5 

47-GlyGlnAspGluHisAsnAla-53 

81-GlyArgGlyArgAlaCysArg-87 

110-ArgIleAspSerAlaArgCysArgHis-118 

127 -ArgI leGlyArgThrAspHisAsnHis - 13 5 

150-ValGlyArgArgIleAla-155 

163-AlaAspIleGlyGluThrArgValGlnArgGlyAspAsp-175 
180-IleAspArgGluArgGlyLeuAlaAsp-188 

2 02-HisIleSerAspArgPheAspGlnLysHisPheAlaArgArgLysLeuProHisArgSerPheAspLeu-22 
4 

23 0-ProAspHisAspAsp-23 4 
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2 50 -ArgHi sGlnArgAlaSerArgl leLysHisAlaGluThrAlaLeu- 2 6 4 
2 80-AsnGlnCysArgAlaArgArgHisPhe-288 

2 92-PheAsnLysHisArg-29 6 
316-IleAsnArgArgAlaGluLeu-3 22 

3 27 -PheAspAsnThrAsp-3 3 1 

3 3 8 - Al aG luAl aAl aArgl 1 eG lyLy s AspAspG ly- 348 

3 80-ThrProHisArgArgArg-3 85 

695 

AMPHI Regions - AMPHI 

3 6-HisProGlnArgPheGlnSerLysProAlaGluArgProAlaHisArgPro-52 
129-ValArgLeuSerAsnGluValGlu-13 6 
144-AlaLeuGluHisAlaLysThrHisSer-152 

156- AlaTyrValGlnLysLeuAsp-162 

183-ValGluThrAlaGlnAsnLeuTyrAsnGlnAlaLeuLysHisTyrLysSerGly-200 

2 05-AlaAlaSerLeuLeuLysGlyAla-212 

2 3 8-CysGluSerValIleGluIle-244 

2 48 -TyrAlaAsnArgPheLysAspSer- 2 5 5 

2 78-AlaArgAlaThrTrpArgSerLeuIleGlnThrTyrProGly-291 
Antigenic Index - Jameson-Wolf 

1- LeuProGlnThrArgProSerArgArgHisHisArgHisArgGlnTyrPheAlaGluArgLysGlyAspAlaAr 
gSerGlyPhe-28 

31-AlaAlaGlnArgArgHisProGlnArgPheGlnSerLysProAlaGluArgProAlaHisArgProHisHisP 
roAlaArgArgArgArgLeuAspProAlaSerGluLysIleMetLys-7 0 
83-SerAlaSerCysAlaSer-88 

93-ProAlaGlySerGlnThrGluMetSerThrArgGluAsnAlaSerAspGlyIleProTyr-112 
117-LeuGlnAspArgLeuAspTyrLeuGlu-125 

127-LysIleValArgLeuSerAsnGluValGluThrLeuAsnGlyLysValLysAlaLeuGluHisAlaLysThr 

HisSerSerGlyArgAlaTyrValGlnLysLeuAspAspArgLysLeuLysGlu-168 

170-TyrLeuAsnThrGluGlyGlySerAla-178 

193-AlaLeuLysHisTyrLysSerGlyLysPhe-202 

209- LeuLysGlyAlaAspGlyGlyAspGlyGlySerIleAlaGln-222 

230 - GlnSerArgAlaArgMe tGlyAsnCys -2 3 8 

2 4 4 - 1 leGlyGlyArgTyr AlaAsnArgPheLysAspSer ProThr AlaPro- 2 59 
2 66-GlyGluCysGlnTyr-270 
272-LeuGlnGlnLysAspIleAla-27 8 

2 89-TyrProGlySerProAlaAlaLysArgAlaAlaAlaAlaValArgLysArg-305 
Hydrophilic Regions - Hopp-Woods 

2- ProGlnThrArgProSerArgArgHisHisArgHisArgGlnTyrPheAlaGluArgLysGlyAspAlaArgSe 
rGlyPhe-2 8 

31-AlaAlaGlnArgArgHisProGlnArgPheGlnSerLysProAlaGluArgProAlaHisArgProHisHisP 
roAlaArgArgArgArgLeuAspProAlaSerGluLysIleMetLys-7 0 
9 6-SerGlnThrGluMetSerThrArgGluAsnAlaSerAsp-108 
117 -LeuGlnAspArgLeuAspTyrLeuGlu-12 5 

127-LysIleValArgLeuSerAsnGluValGluThrLeuAsnGlyLysValLysAlaLeuGluHisAlaLysThr 
HisSerSerGly-154 

157- TyrValGlnLysLeuAspAspArgLysLeuLysGlu-168 
19 5-LysHisTyrLysSerGlyLysPhe-2 02 

210- LysGlyAlaAspGlyGlyAspGlyGlySerIleAlaGln-222 

231- SerArgAlaArgMetGlyAsn-23 7 
248-TyrAlaAsnArgPheLysAspSerProThrAlaPro-259 
2 66-GlyGluCysGlnTyr-270 
272-LeuGlnGlnLysAspIleAla-278 

293-ProAlaAlaLysArgAlaAlaAlaAlaValArgLysArg-305 
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696 

AMPHI Regions - AMPHI 

18-PheGlyGlyIlePheHisPheValCysArgPheLeuSerArgValGlySerPheValGlnSerIlePheSerC 
ysPheSer-44 

65-IlePheAspLeuValPhe-7 0 

94-GlyLeuAsnArgPheLeuAsnLeuLeuPheGlyPheLeuArg-107 

Antigenic Index - Jameson-Wolf 
12-CysGlnGlyAsnLysLeu-17 

73-PheAspGlyArgSerGlyArgLeuGlyGlyArgSerArgSer-86 

108- ThrSerCysGlnGlySerArgHisHisCysGlyAsnGln-12 0 

Hydrophilic Regions - Hopp-Woods 

73-PheAspGlyArgSerGlyArgLeuGlyGlyArgSerArgSer-86 

109- SerCysGlnGlySerArgHisHisCys-117 

700 

AMPHI Regions - AMPHI 

6-ThrLeuLeuSerValLeuIleProMetPheAlaGlyPhePheIleArgValProLys-24 

27-LeuProAlaLeuAspLysValLeuSerValLeu-37 

5 1 -ArgValGluAspLeuGlySerArg- 5 8 

80-AlaLeuAlaValLeuGlyLysLeu-87 

1 1 9 - PheGlyLysLeuMe t ArgAsp- 125 

191-SerTrpThrLysGlyLeu-19 6 

204-TrpTyrSerLeuSerGlyLeuVal-211 

216-TyrGlyAlaValTrp-220 

22 8-AspLeuAlaArgGluLeu-233 

268-GlyAlaGlyGlyLeu-272 

Antigenic Index - Jameson-Wolf 
2 1 -ArgVal Pr oLysProTyr Leu- 2 7 

50-SerArgValGluAspLeuGlySerArgLeuAspAspMetAla-63 

9 0 -TrpArgI 1 eLysGlyLysGlyLysGlyVal - 9 9 

12 8MetProSerGluSerAlaGlyMetTyr-136 

149-LeuLysSerSerGlyValSerLeu-156 

160-LeuValAsnArgArgGlyIleArgLeu-168 

185-AlaSerThrAspGlyValSer-191 

245-ArgPheProAspAla-249 

268-GlyAlaGlyGlyLeu-272 

Hydrophilic Regions - Hopp-Woods 

5 0-SerArgValGluAspLeuGlySerArgLeuAspAspMetAla-63 

9 2 - 1 leLysGlyLysGlyLysGlyVal - 9 9 

149-LeuLysSerSerGlyValSer-155 

160-LeuValAsnArgArgGlyIleArg-167 

701 

AMPHI Regions - AMPHI 
6-PheHisValAlaGly-10 
3 0 - Cy s LeuAspThr S e r - 3 4 

45-ProAsnSerPheAlaSerPheLysArgPheSerSerIle-57 
7 9-GlyProAlaProAlaMet-84 

Antigenic Index - Jameson-Wolf 
17-AlaGlnSerThrProSerSerProThrMet-26 
2 9-ThrCysLeuAspThrSerProGluAlaGLy--3.-«P 
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52-LysArgPheSerSerIleSer-58 
72-AsnArgAlaAspIleProThrGlyProAla-81 
104-GlyLysAlaSerLeuAsnAsnArgAla-112 
119-SerGlySerGlyThrArgLeu-12 5 

Hydrophilic Regions - Hopp-Woods 

72-AsnArgAlaAspIleProThr-78 

702 

AMPHI Regions - AMPHI 

51-CysSerGlyLeuValThrVal-57 

118-LysIleSerArgGly-122 

Antigenic Index - James on -Wo If 

l-MetProCysSerLysAlaSer-7 

2 8-LeuAlaArgAspSerCysSerProGlyLeu-37 

41-ThrAlaProAlaSerSer-46 

68- LeuAlaIleArgArgMetAlaSerArgProThrGlyValArgArgValIleSer-85 
88-GlyMetProProSerThrArgAlaTrpAspLysSerMetAla-101 
118-LysIleSerArgGlyValSer-124 

1 3 9 - ArgTrpAspArgLeu- 14 3 

Hydrophilic Regions - Hopp-Woods 
2 9 -AlaArgAspSerCysSer-3 4 

69- AlaIleArgArgMetAlaSerArgProThrGlyValArgArgValIleSer-85 
9 4 -ArgAl aTrpAspLys - 9 8 

13 9-ArgTrpAspArgLeu-143 
703 

AMPHI Regions - AMPHI 
21-GlnThrLeuAlaThrValAsnGly-2 8 

6 4 -G luVa 1 Va lAsnThrVa 1 Va 1 AlaGlnGlu- 7 3 

7 9-LeuAspArgSerAlaGlu-84 

140-AlaAlaTyrAspAsnIleSerGlyPheTyrLysGly-151 
181-PheAspAlaValLeu-185 

204-ValProLeuLysAspLeuGluGlnGlyValProProLeuTyrGlnAlaIleLysAspLeuLysLys-22 5 
2 52-ValProSerPheAsp-256 
270-ArgIleAspArgAlaValGlyAlaLeu-27 8 

Antigenic Index - Jameson-Wolf 
l-MetLysAlaLysIle-5 

2 6-ValAsnGlyGlnLysIleAspSerSerVal-35 

43-PheArgAlaGluAsnSerArgAlaGluAspThrProGlnLeuArg-57 

72-GlnGluValLysArgLeuLysLeuAspArgSerAlaGluPheLysAsnAlaLeuAlaLysLeuArgAlaGluA 
laLysLysSerGlyAspAspLysLysProSerPheLysThr-109 
129-LysThrGlnProValSerGluGlnGluValLysAlaAlaTyr-142 
144-AsnIleSerGlyPheTyrLysGlyThrGlnGluValGlnLeu-157 

160-IleLeuThrAspLysGluGluAsnAlaLysLysAlaValAlaAspLeuLysAlaLysLysGlyPhe-181 

188-TyrSerLeuAsnAspArgThrLysGlnThrGlyAlaProValGly-202 

2 07-LysAspLeuGluGlnGlyValProPro-215 

2 2 1 - LysAspLeuLysLysGlyGluPheThrAlaThrProLeuLysAsnGlyAspPhe- 2 3 8 
243-TyrValAsnAspSerArgGluValLysValProSerPheAspGluMetLysGly-260 
2 66-LeuGlnAlaGluArgIleAspArgAlaVal-275 
2 82-AlaAsnIleLysProAlaLys-2 88 

Hydrophilic Regions - Hopp-Woods 
l-MetLysAlaLysIle-5 
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29-GlnLysIleAspSerSerVal-3 5 

43-PheArgAlaGluAsnSerArgAlaGluAspThrProGlnLeuArg-57 

72-GlnGluValLysArgLeuLysLeuAspArgSerAlaGluPheLysAsnAlaLeuAlaLysLeuArgAlaGluA 

laLysLysSerGlyAspAspLysLysProSerPhe-107 

131-GlnProValSerGluGlnGluValLysAlaAlaTyr-142 

160-IleLeuThrAspLysGluGluAsnAlaLysLysAlaValAlaAspLeuLysAlaLysLysGlyPhe-181 
189- SerLeuAsnAspArgThrLysGlnThrGly- 19 8 
2 07-LysAspLeuGluGln-211 
221-LysAspLeuLysLysGlyGluPhe-228 

245-AsnAspSerArgGluValLysValProSerPheAspGluMetLysGly-2 6 0 
266-LeuGlnAlaGluArgIleAspArgAlaVal-275 
282-AlaAsnIleLysProAlaLys-2 88 
704 

AMPHI Regions - AMPHI 

33-GlyCysGlnAlaValAlaGlnSerIleIleAspAlaGlyLeuGly-47 

65-GlnGluIleLeuAspGlnIleArgLeuTyrAspLeuProGluValGlnSerAspPheValGluThrHis-87 
184-LeuGlyMetMetGln-188 

2 0 8-LeuGlnI leLeuHisTrpGlyGlyPheLeuMetValLeuPro-2 2 1 

232 -GlnGlyAlaLeuArgAspLeuLys - 2 3 9 

2 52-AlaIleIleMetThrPheIleAlaGlyValTyrSer-263 

2 89-PheMetGluHisIleAlaArg-2 95 

2 9 8-AlaGlyAspAlaAlaGluArgLeuValLysLeuTleProAlaPheCysHisHisMetProAspTyrProAsp 
ThrGlnGluThr-32 5 

400-GlyGlyThrArgLeuSerHisIleValArgLeuLeuAspArgAlaLeuAla-416 

423-GluLeuAlaGluGlnTyr-42 8 

499-AlaIleGluThrLeuAlaGln-505 

527-IleSerLeuLeuArg-531 

576-LeuAsnArgIleGlyGluGlyValGly-584 

639-LeuLysAspSerAlaAlaGluAlaValArgGlnLeuAla-651 

670-GluThrAlaArgAlaLeuGlyVal-677 

691-GluTyrValLysAlaLeuGlnLysGlu-69 9 

744-AspLeuArgThrValAlaHisLeuLeuAsp-7 53 

7 80-AlaValLeuGlyTyrValGlnProTrpIleAlaAla-791 

7 99-LeuAlaValLeuGly-803 

805 -AlaLeuArgLeuHi sLysArg- 8 1 1 

Antigenic Index - Jameson-Wolf 
l-MetLysLysThrCys-5 
8-CysGlyLeuAspValProGlu-14 
21-ArgTyrGluAsnGluAspArgGluThrCysCys-31 

46-LeuGlySerTyrTyrLysGlnArgThrAlaAspAlaGlnLysThrGluLeuProProGlnGluIleLeuAsp- 
69 

77-ProGluValGlnSerAspPheValGluThrHisGlyGlyThrArgGluAla-93 
112-GlnLeuLeuArgThrAspGlyIleVal-12 0 
124-LeuAsnTyrSerThrHisArgCys-131 
133-ValValTrpAspAspGlyLysIleArgLeu-142 

158-ProTyrAspAlaGlnLysIleGluAlaAlaAsnGlnLysGluArgLysGlnTyr-17 5 
199-TyrGlyGlyAspIleGluProAspPhe-207 

234 - AlaLeuArgAspLeuLysAsnArgArgValGlyMetAspThr Pr ol le- 2 4 9 

2 93-IleAlaArgArgLysAlaGlyAspAlaAlaGluArgLeuVal-3 06 
316-MetProAspTyrProAspThrGlnGluThrCysGlu-327 
329-AlaValValLysLeuLysAlaGlyAsp-337 

3 42-LysProGlyGluThrIleProValAspGlyThrVal-353 

3 56-GlySerSerAlaValAsnGluSerMetLeuThrGlyGluSer-3 69 
3 74-LysMetProSerGluLysValThrAla-382 
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3 9 3 - 1 leArgThrAspArgThrGlyGlyGlyThrArg-4 03 
414-AlaLeuAlaGlnLysProArgThrAlaGluLeuAlaGlu-42 6 

4 8 6 -ThrLeuAlaArgGluGlyIle-4 9 2 
49 5-GlyGlyLysGlnAlaIle-500 

510-IlePheAspLysThrGlyThrLeuThrGlnGlyLysProAlaValArgArg-52 6 
52 8-SerLeuLeuArgGlyThrAspGluAlaPhe-537 
545-LeuGluGlnGlnSerGluHisProLeu-553 

5 6 0 -CysArgI leSer AspGlySerValPr o- 568 

57 0-IleAlaIleLysGlnArgLeuAsnArgIleGlyGluGlyVal-583 
589-ValAsnGlyGluThrGln-594 

605-AlaGluIleSerGlyLysGluProGlnThrGluGlyGlyGlySer-619 

63 7 -AspPr oLeuLysAspSerAlaAlaGluAlaValArg- 648 

65 0-LeuAlaGlyLysAsnLeu-655 

659-IleLeuSerGlyAspArgGluThrAlaVal-668 

684-AlaMetProGluAspLysLeuGluTyr-692 

694-LysAlaLeuGlnLysGluGlyLysLys-702 

707-GlyAspGlyIleAsnAspAla-713 

72 5-AlaAlaGlyGlyThrAspIleAlaArgAspGlyAlaAsp-737 
743-GluAspLeuArgThr-747 
753-AspGlnAlaArgArgThrArgHisIleIle-762 

807-ArgLeuHisLysArgGlyLysMetGlnSerGluLysMetProSerGluGln-823 

Hydrophilic Regions - Hopp-Woods 
l-MetLysLysThrCys-5 

2 1 -ArgTyrGluAsnGluAspArgGluThrCys - 3 0 

50-TyrLysGlnArgThrAlaAspAlaGlnLysThrGluLeuProPro-64 

77-ProGluValGlnSerAspPheValGlu-85 

87-HisGlyGlyThrArgGluAla-93 

112-GlnLeuLeuArgThrAspGlyIleVal-120 

13 3-ValValTrpAspAspGlyLysIleArgLeu-142 

160-AspAlaGlnLysIleG luAl aAl aAsnGlnLys G 1 uArgLy sG 1 nTyr - 1 7 5 

2 01-GlyAspIleGluProAspPhe-2 07 

23 4-AlaLeuArgAspLeuLysAsnArgArgValGlyMet-24 5 

2 93-IleAlaArgArgLysAlaGlyAspAlaAlaGluArgLeuVal-3 06 
318 - AspTyr Pr oAspThrG InGluThrCysGlu - 3 2 7 

3 29-AlaValValLysLeuLysAlaGlyAsp-337 
3 74-LysMetProSerGluLysValThr-3 81 

3 93-11 eAr gThr AspAr gThrGlyGlyG lyThr Arg- 4 0 3 

414-AlaLeuAlaGlnLysProArgThrAlaGluLeuAlaGlu-426 

486-ThrLeuAlaArgGluGlyIle-492 

5 1 8 -ThrGlnGlyLysProAlaValArgArg- 526 

531-ArgGlyThrAspGlu-53 5 

545-LeuGluGlnGlnSerGluHisProLeu-553 

561-ArgIleSerAspGlySerVal-5 67 

570-IleAlaIleLysGlnArgLeuAsnArgIleGlyGlu-581 

6 07-IleSerGlyLysGluProGlnThrGluGlyGlyGly-618 
63 8-ProLeuLysAspSerAlaAlaGluAlaValArg-648 

6 6 1 - SerG lyAspAr gG luThr Al aVa 1-668 
684 - Al aMet Pr oG luAspLy sLeuGluTyr- 6 9 2 
694 -LysAlaLeuGlnLysGluGlyLysLys -7 02 

73 0-AspIleAlaArgAspGlyAlaAsp-737 
743-GluAspLeuArgThr-747 

7 53-AspGlnAlaArgArgThrArgHisIleIle-762 

807-ArgLeuHisLysArgGlyLysMetGlnSerGluLysMetProSerGluGln-823 
705 
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AMPHI Regions - AMPHI 

67-LysIleLeuLeuLysLeu-72 

104-AspProIleProAla-108 

147-TyrMetGlnThrPheArgArgIleValAlaProGln-158 
169-AsnGluPheIleGlyLeuPheLysAsn-177 
183-ValValThrValThrGluLeuPheArgValAlaGln-194 
1 9 6 -Thr Al aAsnArgThr - 2 0 0 

Antigenic Index - Jameson-Wolf 

13-ThrGluThrArgAlaAspMet-19 

132-ValProLysGlyGlnTrpGlu-13 8 

165-ProProLeuSerAsnGlu-17 0 

193-AlaGlnGluThrAlaAsnArgThrTyrAsp-2 02 

22 6 -AlaArgLeuGluLysArgPheAspArgTyrValAla- 237 

Hydrophilic Regions - Hopp-Woods 
13 -ThrGluThrArgAlaAspMet- 19 
193-AlaGlnGluThrAlaAsnArgThr-2 00 
226-AlaArgLeuGluLysArgPheAspArgTyrValAla-237 
706 

AMPHI Regions - AMPHI 
9-LeuValSerArgTrpLeuAsnSerTyr-17 
24-ArgLeuIleHisAlaValArg-3 0 

70-IleTyrSerLysAlaValGluArgMetLeuGlyThrValIleGly-84 
Hl-ThrAlaSerAlaLeuAlaGlyTrpAlaAla-120 
153-ArgAlaMetAsnValLeu-15 8 

183-LeuAlaAspAsnLeuAlaAspCysSerLysMetIleAlaGluIleSerAsnGlyArg-201 
204-ThrArgGluArgLeuGluGluAsn-211 
243-MetGluAlaMetGlnHisAlaHisArgLysIleVal-254 
318-AlaLeuAlaGluHisLeuHis-3 24 

Antigenic Index - Jameson-Wolf 
l-MetAsnThrSerGlnArgAsnArgLeu-9 

H-SerArgTrpLeuAsnSerTyrGluArgTyrArgTyrArgArg-24 

73-LysAlaValGluArgMetLeu-79 

97-HisTyrPheHisGlyAsnLeu-103 

122 -GlyLysAsnGlyTyrVa 1-127 

140-GlyAspAsnGlySerGluTrpLeuAsp-148 

186-AsnLeuAlaAspCysSerLysMetIleAlaGluIleSerAsnGlyArgArgMetThrArgGluArgLeuGlu 
GluAsnMetAlaLysMetArgGlnIleAsn-219 

221-ArgMetValLysSerArgSerHisLeuAlaAlaThrSerGlyGluSerArgIleSer-23 9 
2 49 -AlaHi sArgLys I leValAsn- 2 55 

2 66-LysLeuGlnSerProLysLeuAsnGlySerGluIleArgLeuLeuAsp-281 

3 00-GlyArgHisAlaArgArgIleArgIleAspThrAlaIleAsnProGluLeuGluAlaLeuAla-3 20 
3 34-SerThrAsnMetArgGlnGluIle-341 

3 49-GlnArgThrArgArgLysTrpLeuAspAlaHisGluArgGlnHisLeu-364 
3 6 7 - SerLeuLeuGluThrArgGluHi sGly- 3 7 5 

Hydrophilic Regions - Hopp-Woods 

3 -Thr SerGlnArgAsnArgLeu- 9 

17-TyrGluArgTyrArgTyrArgArg-2 4 

73-LysAlaValGluArgMetLeu-79 

142-AsnGlySerGluTrpLeu-147 

186-AsnLeuAlaAspCysSerLysMetIleAla-195 

198 - SerAsnGlyArgArgMe tThrArgGluArgLeuGluGluAsnMet AlaLysMetArgGlnll eAsn- 2 1 9 
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2 2 1 - Ar gMe tVal Lys Ser ArgS erHi s - 2 2 8 
232-ThrSerGlyGluSerArgIle-23 8 

2 4 9 - Al aHi sArgLy s 1 1 eValAsn- 2 5 5 

266-LysLeuGlnSerProLysLeuAsnGlySerGluIleArgLeuLeuAsp-281 
301-ArgHisAlaArgArgIleArgIle-3 08 
314-ProGluLeuGluAlaLeuAla-32 0 
33 6-AsnMetArgGlnGluIle-341 

349-GlnArgThrArgArgLysTrpLeuAspAlaHisGluArgGlnHisLeu-364 

3 6 7 - SerLeuLeuGluThrArgGluHi sGly- 37 5 
707 

AMPHI Regions - AMPHI 
9-LeuIleArgSerMetGlnArgGln-16 
8 8 -AsnLeuSerArgLeuGlnLysAla- 9 5 

170-GluGlnGlyLeuGluAsnLeuArgArgLeuProSerVal-182 

219 -GlyGlyLysThrThrGlyLysTyr- 2 2 6 

241-SerAspLeuPheTyr-245 

2 9 4-ArgTyrHisGluAlaThrGlu-3 0 0 

33 9-ThrArgGlnThrTyrLysTyrIleAspAsp-348 

53 9-HisLysProLysGlyPheGlnThrThrAsnThr-549 

Antigenic Index - Jameson-Wolf 

3-IleIleAsnAspAlaGluLeuIleArgSerMetGlnArgGlnGlnHisIleAsp-20 

27-AlaAsnValArgPheGluGlnProLeuGluLysAsnAsnTyrValLeuSerGluAspGluThrProCysThrA 
rg-51 

5 6 -SerLeuAspAspLysThrValArg- 6 3 

85-GlySerAsnAsnLeuSerArgLeuGlnLysAlaAla-96 

114-ProGlnAsnMetAspSerGlyIleLeu-122 

125-ArgValSerAlaGlyGluIleGlyAspIleArgTyrGluGluLysArgAspGlyLysSerAlaGluGlySer 
Ile-149 

1 5 7 - Pr oLeuTyr Ar gAsnLys 1 1 eLeuAsn- 1 6 5 

167-ArgAspValGluGlnGlyLeuGluAsnLeuArgArgLeuProSerValLysThrAspIle-186 

189-IleProSerGluGluGluGlyLysSerAspLeu-199 

2 02-LysTrpGlnGlnAsnLysProIleArg-210 

213-IleGlyIleAspAspAlaGlyGlyLysThrThrGlyLysTyrGlnGly-22 8 
235-AspAsnProLeuGly-23 9 

2 48-TyrGlyArgGlyLeuAlaHisLysThrAspLeuThrAspAlaThrGlyThrGluThrGluSerGlySerArg 
SerTyr-273 

2 88-PheAsnHisAsnGlyHisArgTyrHisGluAlaThrGluGlyTyrSerValAsnTyrAspTyrAsnGlyLys 
GlnTyrGln-314 

3 22-MetLeuTrpArgAsnArgLeuHisLysThrSerVal-333 

3 41-GlnThrTyrLysTyrIleAspAspAlaGluIleGluValGlnArgArgArgSerAlaGlyTrpGluAlaGlu 
LeuArgHis-367 

374-TrpGlnLeuAspGlyLysLeuSerTyrLysArgGlyThrGlyMetArgGlnSerMetProAlaProGluGlu 
AsnGlyGlyAspI leLeuPr oGlyThr SerArgMetLysI le- 4 1 1 
43 8-GlnTrpAsnLysThrPro-443 

446-AlaGlnAspLysLeuSerIleGlySerArgTyrThrValArgGlyPheAspGlyGluGlnSerLeuPheGly 

G luAr gG lyPheTyrTrpGlnAsnThr - 4 7 8 

493-AlaAspTyrGlyArgValSerGlyGluSerAla-503 

506-ValSerGlyLysGln-510 

518-PheArgGlyGlyHisLysValGly-52 5 

5 3 6 -Lys ProLeuHisLys ProLysGlyPheGln- 545 

Hydrophilic Regions - Hopp-Woods 

3-IleIleAsnAspAlaGluLeuIleArgSerMetGlnArgGlnGlnHisIleAsp-20 
27-AlaAsnValArgPheGluGlnProLeuGluLysAsnAsn-39 
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42 -LeuSerGluAspGluThr ProCys-49 
5 6 - SerLeuAspAspLysThrValArg- 63 

88- AsnLeuSerArgLeuGlnLysAlaAla-96 

13 0-GluIleGlyAspIleArgTyrGluGluLysArgAspGlyLysSerAlaGluGlySer-148 

167-ArgAspValGluGlnGlyLeuGluAsnLeuArgArgLeuProSerValLysThrAspIle-186 

19 0-ProSerGluGluGluGlyLysSerAspLeu-199 

2 1 3 - 1 leGlyl leAspAspAlaGlyGlyLysThrThrGlyLysTyr- 2 2 6 

252 - LeuAl aH i sLysThr AspLeuThr Asp- 260 

262-ThrGlyThrGluThrGluSerGlySerArgSer-272 

294-ArgTyrHisGluAlaThrGlu-3 00 

345-TyrIleAspAspAlaGluIleGluValGlnArgArgArgSerAlaGlyTrp-3 61 
3 63 -AlaGluLeuArgHis -3 67 

37 8-GlyLysLeuSerTyrLysArgGlyThrGlyMetArgGlnSerMetProAlaProGluGluAsnGlyGly-40 
0 

407-SerArgMetLysIle-411 

44 6-AlaGlnAspLysLeuSerIle-452 

46 0-GlyPheAspGlyGluGln-465 

494-AspTyrGlyArgValSerGlyGluSer-502 

53 7-ProLeuHisLysProLysGly-543 

708 

AMPHI Regions - AMPHI 

2 6-ProSerArgAlaGluLysAlaAsnGlnValSerAsnIle-3 8 
56-ThrAlaSerIleGluAspAlaLeuLysSerAspPro-67 
7 9 - 1 leTyrGlnTyrLeuLys - 8 4 

89- AlaGlnGluSerPhe-93 
119-AsnArgProAlaGluSerMetAla-126 
12 8-PheAspLysAlaLeu-132 
142-IleAlaAsnLeuAsnLys-147 

17 6-ProAlaPheLysGluLeuAlaArg-183 
221-LysAlaLeuGlyAsnAlaGln-227 

Antigenic Index - Jameson-Wolf 
2-ProPheLysProSerLysArgIleSer-10 

19-AlaCysSerThrSerTyrArgProSerArgAlaGluLysAlaAsnGln-34 

46-TyrMetArgGlyGlnAspTyrArgGlnAlaThrAlaSerIleGluAspAlaLeuLysSerAspProLysAsnG 
lu-70 

84-LysValAsnAspLysAlaGlnGluSerPheArg-94 

97-LeuSerIleLysProAspSerAlaGluIleAsnAsnAsnTyrGlyTrp-112 
115-CysGlyArgLeuAsnArgProAlaGlu-123 
131-AlaLeuAlaAspProThrTyrProThr-13 9 
145-LeuAsnLysGlyIleCysSerAlaLysGlnGlyGln-156 
1 7 6 - Pr oAl aPheLysGluLeuAlaArgThrLysMet-1 8 6 

191^LeuGlyAspAlaAspTyrTyrPheLysLysTyrGlnSerArgValGluValLeuGlnAlaAspAspLeu-21 
3 

240-PheProTyrSerGluGluLeuGln-2 47 

Hydrophilic Regions - Hopp-Woods 
4-LysProSerLysArgIle-9 

24-TyrArgProSerArgAlaGluLysAlaAsnGln-34 
46-TyrMetArgGlyGlnAspTyrArgGln-54 

56-ThrAlaSerIleGluAspAlaLeuLysSerAspProLysAsnGlu-7 0 

84-LysValAsnAspLysAlaGlnGluSerPheArg-94 

99-IleLysProAspSerAlaGluIle-106 

117-ArgLeuAsnArgProAlaGlu-123 

149-11 eCys Ser Al aLy sGlnG ly- 1 5 5 
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177-AlaPheLysGluLeuAlaArgThrLysMet-186 

201-TyrGlnSerArgValGluValLeuGlnAlaAspAspLeu-213 

709 

AMPHI Regions - AMPHI 

6-SerLeuLeuAspMetProArgGlyGlu-14 

18-ValValValAlaLeuIleAlaAlaMetGly-27 

37-ProHisMetSerIleIleAlaAlaIleValValLeu-48 

54-AlaArgGlyLeuLysTyrAsn-60 

64-GlnGlyMetIleGlyAlaLeuAsnGlnGly-73 

115-SerSerPheAlaLeuCysSerVal-122 

13 0-SerLeuThrThrCysAla-13 5 

171-ProLeuSerAspThr-17 5 

185-IleAspLeuPheGluHisIleLysAsnMetMetTyrThrThr-198 

221- LeuAsnSerValGluSerPheArg-228 
253-LeuMetArgIleAsnAla-2 58 

2 61-AlaMetLeuPheThr-26 5 

27 8-ThrProAspLeuArgGlnLeuGlyAlaTrpPhe-2 88 

2 9 8-AlaPheLysAspValValLysLeuIleSerArgGlyGly-310 

33 4-LeuGlyValIleProSerLeuLeuGluAlaIleArgThrPheLeuThr-349 

3 82-ThrPheLysProVal-3 86 

3 9 5-ArgAsnLeuSerArgThrLeuGluAspAlaGlyThrValIleAsnProLeuValProTrpSerValCysGly 
ValPheIleSerHis-423 

Antigenic Index - Jameson-Wolf 

8-LeuAspMetProArgGlyGluAla-15 

5 5 -ArgGlyLeuLysTyr AsnAspMe tGln- 63 

165-PheGlyAspLysMetSerProLeuSerAspThrThrGly-177 

222- AsnSerValGluSerPheArgSerGlnLeuGlu-232 
2 7 7 - SerThr ProAspLeuArgGln- 2 83 

2 90-GlyGlyTyrLysLeuGluGlyGluAlaPheLysAspValVal-303 

3 06-IleSerArgGlyGlyLeuGlu-312 

3 78-LeuSerGlyGluThrPheLysProValTyrAspLysLeuGlyLeuHisSerArgAsnLeuSerArgThrLeu 
GluAspAl aG lyThr - 4 0 6 

Hydrophilic Regions - Hopp-Woods 

8-LeuAspMetProArgGlyGluALa-15 

57-LeuLysTyrAsnAspMetGln-63 

168-LysMetSerProLeuSerAsp-174 

225-GluSerPheArgSerGlnLeuGlu-232 

279-ProAspLeuArgGln-2 83 

2 93 -LysLeuGluGlyGluAlaPheLysAspValVal- 3 03 

3 96-AsnLeuSerArgThrLeuGluAspAlaGly-405 
710 

AMPHI Regions - AMPHI 

6-LysIleArgLeuMetArgGluLeuAsnLysTrpSerGln-18 
31-GlyTyrAlaLysIleGlu-3 6 

45-ProArgLeuGluGlnLeuAlaGlnIlePheLysIleAspMetTrpAspLeuLeuLys-63 
104-CysLysGluMetLeuGlu-109 

Antigenic Index - Jameson-Wolf 

1-MetGluThrHisGluLysIleArgLeuMetArgGluLeuAsnLysTrpSerGlnGluAspMetAlaGluLysLe 
uAla-26 

33-AlaLysI 1 eGluAr gGlyG luThrGlnLeuAsnl 1 ePr oArgLeuG luG In- 4 9 

62-LeuLysSerGlyGlyGlyGly-68 

73-IleAsnGluGlyAspSerGlyGlyAsp-81 
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86-AlaSerGlyAspValSerMet-92 

95-GluPheLeuLysMetGluLeuLysHisCysLysGluMetLeuGluGlnLysAspLysGluIleGluLeuLeuA 
rgLysLeuThrGlu-123 

Hydrophilic Regions - Hopp-Woods 

1-MetGluThrHisGluLysIleArgLeuMetArgGluLeuAsnLysTrpSerGlnGluAspMetAlaGluLysLe 
uAla-26 

3 3-AlaLysIleGluArgGlyGluThr-40 

45-ProArgLeuGluGln-49 

74-AsnGluGlyAspSerGlyGly-80 

95-GluPheLeuLysMetGluLeuLysHisCysLysGluMetLeuGluGlnLysAspLysGluIleGluLeuLeuA 

rgLysLeuThrGlu-123 

711 

AMPHI Regions - AMPHI 

28-AlaGluSerTyrArgAsnLeuThrAlaSerGluIleAlaLysValTyrThrIleAlaArgMetThrAspLeuA 
spMetLeuAsnAspIleLys-58 

67-SerGlyGlnSerPheAspAspTrpArgLysGlyIleLeu-7 9 

95-GlyLysAspIleIleAspProAlaThrGlyGluValPheGlySerProArgArgLeuGluThrIleTyrArgT 
hrAsnMet-121 

128-GlyGlnTyrGlnGlyTyrMet-134 

158-SerAlaIleAspGly-162 

19 5-ValGluArgGlnGly-199 

203-GlyGlnSerThrAlaAspAsnLeuValGluThrHis-214 
258-LysTyrAspArgAlaLeuAlaHisGlnPheAla-268 

2 81-PheLysGlnLeuGluLysGluPheTyr-289 
329 -GlnGluLeuAlaGlyMetThr- 3 3 5 

3 52-SerArgGluGlyGlnAsnPhe-3 58 

3 60-AspSerTyrTyrAlaPheLeuProAspMetLeuGlnAsnProGlu-374 
3 9 5-TrpAlaValLeuLysTyrIleLysGluValAspGluIle-407 
413-ArgIleSerAsnAspLysGluIleAlaLys-422 

Antigenic Index - Jameson-Wolf 
H-SerLeuProProLysLysAlaIleGlu-19 

21-LeuGluSerLysLysValThrAlaGluSerTyrArgAsnLeuThr-3 5 
5 5 -AsnAspI 1 eLysThr SerMet - 6 1 

63-GluSerAlaLysSerGlyGlnSerPheAspAspTrpArgLysGlyIle-78 

82-LeuSerAsnLysGlyTrpLeuHisProAsnGlyHisAsnGlyLysAspIleIleAspProAlaThrGlyGluV 

a 1 PheG ly Ser Pr oAr gArgLeuG 1 uThr I leTyrAr gThr AsnMe t - 1 2 1 

126-AsnAlaGlyGlnTyrGlnGly-132 

135-AlaAsnIleAspAlaArgProTyrTrp-143 

147-AlaValGlyAspSerArgThrArgProAlaHisSerAla-159 

165-TyrArgTyrAspAspProPheTrp-172 

177-ProProAsnGlyTyrAsnCysArgCysSer-186 

190-LeuSerGluArgAspValGluArgGlnGlyArgIleValGlyGlnSerThrAlaAspAsnLeuValGlu-21 

2 

215-LysIleTyrAsnLysLysGlyAspThr-223 

229-TyrLysAlaProAspGlySerLeuTyrThrThrAspArgGlyPheAspTyrAsnAlaGlyArgMetAsnTyr 
ArgProAspLeuAspLysTyrAspArgAlaLeu-263 

2 68-AlaLysAlaGluMetGlyGlyAlaAspPheLysThrSerPheLysGlnLeuGluLysGluPheTyrGluVal 
LysGlnArgLeuAspIleAspGlyLysProAspLysGluGlnLysIleLysIleArgAsnAlaLeu-313 

3 24-LeuSerLysGluThrGlnGlu-330 

3 42-SerAspAspThrLeuValLysGlnValAspSerArgGluGlyGlnAsnPheAspAspSerTyrTyr-363 
370-LeuGlnAsnProGluHisValIleArgAspAsnArgGlu-3 82 
3 87-AlaArgTyrLysGlySer-3 92 
400-TyrIleLysGluValAspGlu-406 
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411-SerTyrArgIleSerAsnAspLysGluIleAla-421 
424-MetAlaLysLysLysValLeuLys-431 

Hydrophilic Regions - Hopp-Woods 
13-ProProLysLysAlaIleGlu-19 
21-LeuGluSerLysLysValThrAlaGluSerTyrArg-32 
55-AsnAspIleLysThrSerMet-61 

63-GluSerAlaLysSerGlyGlnSerPheAspAspTrpArgLys-76 

93-HisAsnGlyLysAspIleIleAsp-100 

108-GlySerProArgArgLeuGluThr-115 

147-AlaValGlyAspSerArgThrArgProAlaHisSerAla-159 

190-LeuSerGl uAr gAspVa 1G luArgGlnG lyArgll eVa 1-202 

215 -Lys I leTyrAsnLysLysGlyAspThr- 2 2 3 

238 -ThrThrAspArgGlyPheAsp- 2 4 4 

250 -Met AsnTyrArgPr oAspLeuAspLysTyrAspArgAl aLeu- 2 6 3 

2 68-AlaLysAlaGluMetGlyGlyAlaAspPheLysThrSerPheLysGlnLeuGluLysGluPheTyrGluVal 
LysGlnArgLeuAspI leAspGlyLysProAspLysGluGlnLys I 1 eLys I 1 eArgAsnAlaLeu- 313 
324-LeuSerLysGluThrGlnGlu-33 0 

344-AspThrLeuValLysGlnValAspSerArgGluGlyGlnAsnPheAsp-3 59 

375-HisValIl eArgAspAsnArgGlu - 3 82 

400-TyrIleLysGluValAspGlu-406 

414-IleSerAsnAspLysGluIleAla-421 

42 4-MetAlaLysLysLysValLeuLys-431 

712 

AMPHI Regions - AMPHI 

12-GlySerIleArgVal-16 

29-ValGlnGlyLeuProGlnAsnPro-36 

55-GluProValGlnLeuPhe-60 

72-GlySerLeuAlaHisLeuMet-78 

131-SerThrAlaValAsn-135 

142 - ThrVa 1A1 aAspAr gLeuLys - 1 4 8 
210-ThrAlaLeuSerLysValAla-216 

231-AlaAsnAlaLysAlaLeuSerAsnHisIleThrAsnValSerAsnAlaIle-247 

3 0 6-ProAlaLysProLeuAsnThrLeuGlu-314 

32 9-PheAlaGluCysAsnAsnAlaLeuTyrAsnGlyLeuThrProLeu-3 43 

3 52-11 eMe t ArgAlaVa lSerThrTyrThrLys Ser Al aAsnAsn- 3 6 5 

37 4-11 eThrThr 1 1 eArgThrL euAspTy rVal Ar gAr gS er Va 1-387 

411-GluIleLeuAspValLeuIle-417 

421-GlnAlaGluIleIleGluAsn-427 

441-GlnAsnAspProAsn-445 

454-AspValValAsnGlyLeu-459 

Antigenic Index - Jameson-Wolf 

6-AspPheAspThrIleProGlySerIleArgValProGlyGln-19 
2 3 - PheAsnThr Ar gAsnAlaVa 1-29 
32-LeuProGlnAsnProGlnLys-38 
61-SerAspAlaGluAlaAlaAsp-67 

12 5-IleGlyGlyLysGlnVal-13 0 

13 4-ValAsnThrGlyGluThrAla-140 

143- ValAlaAspArgLeuLysThr-149 

17 1-AlaLysHisLysGlyGluIleGlyAsnGluSerGlyLeu- 1 8 3 
201-GlyGlyAlaLysAsnAlaAsp-2 07 
215-ValAlaGlyLysHis-219 

22 5-SerProPheSerAspAspAlaAsnAlaLysAlaLeuSer-237 
243-ValSerAsnAlaIleGluGlnArgGlyCys-252 
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268-AlaThrGlyGluIleAsnAspGlyArgMet-277 

284-GlyAlaValGluProAsnGly-29 0 

3 02-PheGluGluAspProAlaLysProLeuAsn-311 

313-LeuGluIleLysGly-317 

32 0-ValThrProAspAlaGln-32 5 

3 3 2 -CysAsnAsnAlaLeuTyrAsnGly-3 3 9 

3 58-ThrTyrThrLysSerAlaAsnAsnThrAspAspProAlaLeu-371 

3 81-AspTyrValArgArgSerValLysGluArgIleAlaLeuArgPheProArgAspLysLeuSerAspArgLeu 
LeuProLysValLysSerGluIle-412 

419-LeuAspGlnAlaGluIleIleGluAsnAlaGluAlaAsnLysGlyLysLeuValVal-43 7 
440-AlaGlnAsnAspProAsnArgValAsnAla-44 9 

Hydrophilie Regions - Hopp-Woods 

61-SerAspAlaGluAlaAlaAsp-67 

13 5-AsnThrGlyGluThr-139 

143-ValAl aAspArgLeuLysThr - 1 4 9 

171-AlaLysHisLysGlyGluIleGlyAsn-179 

203-AlaLysAsnAlaAsp-207 

2 2 7 - PheSer AspAspAlaAsnAlaLysAlaLeu-2 3 6 
247-IleGluGlnArgGly-251 

27 0-GlyGluIleAsnAspGlyArgMet-277 

3 02-PheGluGluAspProAlaLysPro-3 09 
313-LeuGluIleLysGly-317 

362-SerAlaAsnAsnThrAspAspProAlaI.eu-3 71 

3 81-AspTyrValArgArgSerValLysGluArgIleAla-392 

3 9 5-PheProArgAspLysLeuSerAspArgLeuLeuProLysValLysSerGluIle-412 
419-LeuAspGlnAlaGluIleIleGluAsnAlaGluAlaAsnLysGlyLysLeuValVal-43 7 
440-AlaGlnAsnAspProAsnArg-446 
713 

AM PHI Regions - AMPHI 
18-GluHisArgHisTrpGlu-2 3 

115-AspAlaAlaLysLysLeuAlaAlaProTrpProGlnIle-127 
150-ThrValTrpGlnAlaLeuThrHisIleAlaAsnSerVal-162 
2 57-AspAsnLeuAlaAlaLeuGln-2 63 
2 65-GlnAlaLysLysGln-2 69 

Antigenic Index - Jameson-Wolf 
l-MetGlnAsnAsnSerTyrGly-7 

13-ArgValGlyGlyLysGluHisArgHisTrpGluArgTyrAspIleAspSerAspPhe-31 

44-ArgLeuGlyProGluAlaAlaIleProAspLeuSerGlyGluSerCysGluValValIle-63 

74-GlySerGlnArgHisGlyLysSerLysGlySerArgGluLeuSerLeuSerGlyArgAspLeu-94 

106-LeuAsnValLysGly-llO 

115-AspAlaAlaLys Lys Leu-120 

131-ValLeuLysAlaGluAsnAsnProAlaLeuGlyLysIleAspIleGluProGlyGlu-14 9 

167-TrpLeuGluProAspGlyThrLeu-174 

177-GlyGlyAlaAspTyrSerSerProPro-185 

192-SerArgThrAspSerArgCysAsnIleGluArgMetAspIleGluTrpAspThrAspAsnArgPheSerGlu 
-215 

222-SerHisGlyArgSerGlyAspSerAlaLysHisAspLeu-234 

2 37-ValTyrLysAspProThrMetThrLeuHisArgProLysThrValVal-252 

254-SerAspAlaAspAsn-258 

2 63-GlnLysGlnAlaLysLysGlnLeuAla-271 

2 84 - Va 1G lyGlyHi sLysThr Ar gAspG ly- 2 9 2 

3 03-ValIleAspAspGluHisGlyIle-310 
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321-PheMetLeuSerArgMetAspGlyThrGlnThrGluLeuArgLeuLysGluAspGlyIleTrpThrProAsp 
AlaTyrProLysLysAlaGluAlaAlaArgLysArgLysGlyLysArgLysGlyValSerHisLysGlyLysLysG 
lyGlyLysLysGlnAlaGlu-37 6 

Hydrophilic Regions - Hopp-Woods 

14- ValGlyGlyLysGluHisArgHisTrpGluArgTyrAspIleAspSer-2 9 
54-LeuSerGlyGluSerCysGluValValIle-63 

76-GlnArgHisGlyLysSerLysGlySerArgGluLeuSerLeuSerGlyArgAspLeu-94 

115- AspAlaAlaLysLysLeu-12 0 

13 1-ValLeuLysAlaGluAsnAsnProAla- 13 9 
141-GlyLysIleAspIleGluProGlyGlu-149 
168 - LeuGluPr oAspGly- 172 

193-ArgThrAspSerArgCysAsnIleGluArgMetAspIleGluTrpAspThrAspAsnArgPheSGr-214 

2 2 2 - SerHi sGlyArgSerGlyAspSerAlaLysHisAspLeu- 23 4 

246-HisArgProLysThr-250 

2 54-SerAspAlaAspAsn-2 58 

2 63 -GlnLysGlnAlaLysLysGlnLeuAla- 2 7 1 

2 86-GlyHisLysThrArgAsp-291 

3 03-ValIleAspAspGluHisGlyIle-310 

325-ArgMetAspGlyThrGlnThrGluLeuArgLeuLysGluAspGlyIleTrp-3 41 

3 45-AlaTyrProLysLysAlaGluAlaAlaArgLysArgLysGlyLysArgLysGlyValSerHisLysGlyLys 

LysGlyGlyLysLysGlnAlaGlu-37 6 

714 

AMPHI Regions - AMPHI 

6 - I leLeuArgGlyLeuLeuPr o- 1 2 

3 4-LeuAspAlaValAlaGluSerAlaGlnSerValAla-45 

54-GlyGlnMetLeuAlaAspTrpGluArgValLeuGlyLeu-66 

79-AlaValMetAlaLysLeuAsnGluThrGly-88 

98-LeuAlaGluAlaAla-102 

110-GluProGlnProPhe-114 

116- AlaGlyValAsnArgAlaGlyAspArgLeu-125 

155-AlaGlyAspArgLeuThrAspTyrSerAspAlaValIleGluSerLeuPheAsnArgLeuLys-175 
Antigenic Index - Jameson-Wolf 

15- SerTyrAlaArgAsnAlaProArgValArgAlaGlnAlaGluIleAspGlyAlaAla-33 
3 6-AlaValAlaGluSerAlaGlnSerVal-44 
46-AspAlaValAspProArgSerAla-53 

64-LeuGlyLeuAspGlyThrGlyLysAsnArgGlnHisArg-76 
83 -LysLeuAsnGluThrGlyGlyLeu- 9 0 

107-GlnIleAspGluProGlnProPheArgAlaGlyValAsnArgAlaGlyAspArgLeuAlaPro-127 
1 3 8 - Va lArgGlyGlyAsnAsnAr gl leThr Ar gPheArgAlaGlyl 1 e - 1 5 2 
154-AlaAlaGlyAspArgLeuThrAspTyrSerAspAlaValIle-167 
170-LeuPheAsnArgLeuLysPro-176 

Hydrophilic Regions - Hopp-Woods 

18-ArgAsnAlaProArgValArgAlaGlnAlaGluIleAspGlyAlaAla-33 
3 6-AlaValAlaGluSerAlaGlnSerVal-44 
46-AspAlaValAspProArgSerAla-53 
68-GlyThrGlyLysAsnArgGlnHisArg-76 
107-GlnIleAspGluProGlnProPhe-114 

117- GlyValAsnArgAlaGlyAspArgLeuAlaPro-127 
139-ArgGlyGlyAsnAsnArgIleThrArgPheArgAla-150 
154-AlaAlaGlyAspArgLeuThrAspTyrSerAspAlaValIle-167 
170-LeuPheAsnArgLeuLysPro-17 6 

715 
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AMPHI Regions - AMPHI 
15-GlnIleGluArgLeuGlyAsnGlyIle-23 
31-ArgArgLeuSerGluThrMetHis-3 8 
64-LeuSerAspSerGlyArgLeuLysAspSerPheSer-75 
94-1 leHisAsnPheGlyGly- 9 9 

Antigenic Index - Jameson-Wolf 

15-GlnIleGluArgLeuGlyAsnGlyIleGluAsnArgTyrLeuLeu-29 

47-TyrAlaGlyArgProLysTrpValGlyLeuLysTyrArgAspGlyLysProLeuSsrAspSerGlyArgLeuL 
ysAspSerPheSerThrLeuSerAspAsnAspThrAla-83 

98-GlyGlyMetAlaGlyArgAsnArgLysValArgIleProGlnArgGluPhe-114 
1 1 8-ThrAspAspAspLysGlnAlaLeuMetAspAspValGlnAsp-l 3 1 

Hydrophilic Regions - Hopp-Woods 
1 5 -GlnlleGluArgLeuGlyAsn- 2 1 

57-LysTyrArgAspGlyLysProLeuSerAspSerGlyArgLeuLysAspSerPhe-74 
7 8-SerAspAsnAspThr-82 

101-AlaGlyArgAsnArgLysValArgIleProGlnArgGlu-113 

1 1 8-ThrAspAspAspLysGlnAlaLeuMetAspAspValGlnAsp-l 3 1 

716 

AMPHI Regions - AMPHI 

33-GlyValHisLysSerAlaHisGly-40 

71-AlaThrValLysLysThrHisLysHisThrLysAla-82 

Antigenic Index - Jameson-Wolf 
1 -Me tAsnLys Asnl 1 e- 5 

23-AlaAlaAsnLysProAlaSerAsnAlaThrGlyValHisLysSerAlaHisGlySerCysGlyAlaSerLysS 
erAlaGluGlySerCysGlyAlaAlaGlySerLysAlaGlyGluGlyLysCysGlyGluGlyLysCysGlyAlaTh 
rValLysLysThrHisLysHisThrLysAlaSerLysAlaLysAlaLysSerAlaGluGlyLysCysGlyGluGly 
LysCysGlySerLys-102 

Hydrophilic Regions - Hopp-Woods 

23-AlaAlaAsnLysProAlaSer-2 9 

3 3-GlyValHisLysSerAlaHis-39 

43-GlyAlaSerLysSerAlaGluGlySerCys-52 

5 5-AlaGlySerLysAlaGlyGluGlyLysCysGlyGluGlyLysCys-69 

71-AlaThrValLysLysThrHisLysHisThrLysAlaSerLysAlaLysAlaLysSerAlaGluGlyLysCysG 

lyGluGlyLysCysGlySerLys-102 

717 

AMPHI Regions - AMPHI 

175-AlaValTyrAlaLeuAlaAsn-181 

2 0 9 - LeuHisArgGlyLeu- 213 

223-SerIleAlaTyrTrp-227 

2 41-AlaGlyLeuGluGlnLeuGly-247 

2 63-GlnSerIlePheSerThrValTrpThrProTyrIlePheArgAlaIleGluGlu-280 

3 05-ThrGlyIlePheSerProLeuAlaSer-313 
3 4 7 - LeuAsnVa 1 ValArgLysThr - 3 5 3 

3 58-LeuAlaThrLeuGlyAlaLeuAla-3 6 5 

401-SerSerCysArgLeuTrpGlnProLeuLysArgLeu-412 

430-CysPheGlyThrPro-434 

442-GlyValTrpAlaAlaTyrLeuAlaGly-450 

457-LysAspLeuHisLysLeuPheHisTyr-465 

Antigenic Index - Jameson-Wolf 
1 -MetAspThrLysGlu- 5 
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3 2-ProAlaAspAspIleGlyArg-3 8 

66- Tyr Al aThr Al aAspLysAspThr Leu- 7 4 

9 5-SerArgProSerLeuProSerGluIle-103 

13 5-MetGluGlyArgAla-13 9 

192 - AsnAr gCy sAr gLeuLysAl aValArg- 2 0 0 

231 - SerAlaAspArgLeuPheLeu- 23 7 

277-AlaIleGluGluAsnAlaProProAlaArgLeu-287 

2 89-AlaThrAlaGluSer-2 93 
317-ProGluAsnTyrAla-321 

3 49 - ValValArgLysThrArgProI leAla-3 57 
3 76-ProSerGlyGlyAlaArgGly-3 82 

3 97-PheLysThrGluSerSerCysArgLeu-405 
453 -LeuArgHi sArgLysAspLeuHi s - 4 6 0 

Hydrophilic Regions - Hopp-Woods 

l-MetAspThrLysGlu-5 

66-TyrAlaThrAlaAspLysAspThrLeu-74 

13 5-MetGluGlyArgAla-13 9 

192-AsnArgCysArgLeuLysAlaValArg-200 

277-AlaIleGluGluAsnAlaProProAlaArgLeu-287 

289-AlaThrAlaGluSer-2 93 

3 4 9 - Val Va lAr gLys Thr ArgPr o- 355 

378-GlyGlyAlaArgGly-3 82 

398-LysThrGluSerSerCys-403 

453-LeuArgHisArgLysAspLeuHis-460 

718-1 

AMPHI Regions - AMPHI 

28-IleThrAlaThrGlyArgValIleAlaGluHisProSerAsnPheIleThrProGln-46 
49-ArgAlaLeuPheGlu-53 

110-AspGlnAlaTyrGluMetMetAspSerLeuProThr-121 

124-AspLeuIleMetAspLeuMetAspAlaValGlyHisGly-13 6 

160-ProGlnSerTrpPheLys-165 

198-ArgSerValGlnGln-2 02 

210 -ThrLeuSerTrpLeuTyrMet Phe- 2 1 7 

219-HisTyrAlaValHisAspPheAlaGluPheLeuGluLeu-231 

255-ArgAlaValAlaGluIle-260 

280-AlaAsnGlyThrThr-2 84 

32 0-ThrAsnAlaLeuGlyAsnIleHisAsnGluValArg-331 
341-GlnValAlaGlnThrIleThrSerGlnIleIleGlyProPhe-354 
3 63-AspProAsnArgVal-3S7 

37 6-GluProLysAspIleAlaValPheAlaAspAlaIleProLysLeuValAsp-392 

3 95-ValGlnIleProGlu-3 99 

42 0-ArgGlnValProAspAsnPro-42 6 

448-HisGlnGluIleLeuAspGlyAlaLeuAspAsp-458 

469-LeuAsnProMetValArgGlnAlaValAlaAlaLeuAsnAlaCysAsnSerTyrGlu-487 
Antigenic Index - Jameson-Wolf 

4-IleMetAlaLysLysAsnAsnLysThrLysIleGlnLysProGluAlaAlaLeu-21 
3 0 -AlaThrGlyArgVal IleAla- 3 6 
3 8-HisProSerAsnPhe-42 

44-ThrProGlnLysMetArgAlaLeuPheGluAspAlaGluSerGlyAspIleArgAlaGlnHis-64 

68-AlaAspIleGluGluArgAspSerAspIle-77 

81-MetGlyThrArgLysArgAla-87 

95-ValAlaProProArgAsnAlaThrProGluGluGluLysLeuSerAspGlnAlaTyrGluMet-115 
119-LeuProThrLeuGlu-123 
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148-AspGlyLeuTyrLeuProArgAsnPheIleHisArgProGlnSerTrpPheLysTrpAspLysAspAsnGly 
Leu-172 

174-LeuArgThrArgGluAsnProGluGlyGluAla-184 
193-HisThrGlnLysSerArgSerValGlnGlnAlaArgAsnGlyLeuPhe-2 08 
237-ArgIleGlyLysTyrGlyAlaGlyAlaThrLysGluGluLysAsnThrLeu-253 
268-MetProGluGlyMetGluIleGluLeu-276 
280 -AlaAsnG lyThrThr Al aThr - 2 8 6 
295-AspTrpCysGluLysSerAlaAla-3 02 

310-LeuThrSerGlyAlaAspGlyLysSerSerThrAsnAlaLeuGly-324 
32 8-AsnGluValArgArgAspLeuLeuValSerAspAlaLysGlnVal-3 42 

359-TyrProHisAlaAspProAsnArgValProLysPheGluPheAspThrArgGluProLysAspIle-3 80 
397-IleProGluSerTrpValArgAspLysLeuVal-407 
410-AspValGlnGluGlyGluAlaValLeu-418 
42 0-ArgGlnValProAspAsnProValAsnArg-42 9 

44 0-ValProSerLysAlaThrGlyArgHisGlnGluIleLeuAspGlyAlaLeuAsp-457 
459-AlaLeuValGluProAspPheAsnSerGlnLeu-469 

484- AsnSerTyrGluGluAlaAspAla-491 

49 9-AsnLeuAspAsnAlaLysLeuArgThr-507 
519-LeuGlyGlnAspHisAlaArgAla-526 

Hydrophilic Regions - Hopp-Woods 

4-IleMetAlaLysLysAsnAsnLysThrLysIleGlnLysProGluAlaAlaLeu-21 
46-GlnLysMetArgAlaLeuPheGluAspAlaGluSerGlyAspIleArgAlaGlnHis-64 
58-AlaAspIleGluGluArgAspSerAspIle-77 
81-MetGlyThrArgLysArgAla-87 

96-AlaProProArgAsnAlaThrProGluGluGluLysLeuSerAspGlnAlaTyrGluMet-115 

165-LysTrpAspLysAspAsnGlyLeu-172 

174-LeuArgThrArgGluAsnProGluGlyGluAla-184 

195-GlnLysSerArgSerValGlnGlnAlaArg-204 

245 -AlaThrLysGluGluLys AsnThrLeu- 253 

27 0-GluGlyMetGluIleGluLeu-27 6 

29 5-AspTrpCysGluLysSerAlaAla-3 02 

312-SerGlyAlaAspGlyLysSerSerThr-32 0 

32 8-AsnGluValArgArgAspLeuLeuValSerAspAlaLysGlnVal-342 
363-AspProAsnArgValProLysPheGluPheAspThrArgGluProLysAsp-379 
4 0 1 -TrpVa lArgAspLysLeuVal - 4 0 7 
410-AspValGlnGluGlyGluAlaValLeu-418 
421-GlnValProAspAsnProValAsn-428 

440-ValProSerLysAlaThrGlyArgHisGlnGluIleLeuAspGlyAlaLeuAsp-457 

485- SerTyrGluGluAlaAspAla-491 
501-AspAsnAlaLysLeu-505 
522-AspHisAlaArgAla-52 6 

719 

AMPHI Regions - AMPHI 

21-ArgLeuLeuAlaAspThrGlnArgGlnLeuAspArgThrAla-34 

6 8-AlaPheAsnArgLeuAlaArgSerGlyLys-77 

7 9-SerGlnAsnAspLeu-83 

104-GlyThrGlyPheAlaAspLysMetGlyLysIleGlyArgPheGlyAla-119 

143-AspGluAsnIleAsnArgValSerArg-151 

191-AlaLeuAspLeuIleSerGlyMetMet-199 

2 29-ThrAlaLysLeuIleLysThrLeuLysAsp-238 

2 54-LeuGlnSerGlyLeu-258 

2 66-AspMetValArgGluLeuProSerLeuLeuSer-276 

2 80-GlnAlaGlyMetAsnGlyValGlyGlyLeuAspTyrLeuLeuSerLeuLeu-2 9 6 

3 08-GluAlaAlaThrAsnValGlnAsnLeuLeuSerLys-319 
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324-AspThrIleGlyArgLeuLysLysMetAlaAsnProAsnAspProLysLysGlyValAspTrpIleGlySer 
-347 

3 6 O-GlnValLeuSerArgLeuAlaAsp-3 67 
404-GlnLeuLeuProAspLeu-409 

418-AlaThrAspMetThrGlnIleArgGluTyrMetAlaSerLeu-431 

467-GluSerLeuThrGlyThr-472 

477-GluThrSerPheLysLysLeuAlaAlaGlu-486 

497-LeuThrThrAlaAla-501 

5 1 9 -GlyPheLeuLysAspValGly- 52 5 

557-AlaGlySerGlyLeu-561 

5 8 8 -LeuPr oLysGlyLeuArgGlyThr- 5 9 5 

597-ThrThrProGluMetIleAsnArgLeuLys-606 

62 6-ProGlnTyrLeuAlaAlaPro-63 2 

63 5-GlnProThrAspLysMetLeuSerProLeuPhe-645 
67 6-ThrGlyLeuAlaGlnValGlnSerAlaMetAla-6 8 6 
707-AsnGluValSerArg-711 

Antigenic Index - James on- Wolf 
1 -MetAlaAsnGlyAsnMet - 6 

14-AlaArgAspAspGlyAlaArgArgLeuLeuAlaAspThrGlnArgGlnLeuAspArgThrAlaLysSerArgA 

laGlnLeuGluArgGlnSerHisThrTyr-47 

51-GlyIleArgSerGluLysGlnIleGlnArg-60 

71-ArgLeuAlaArgSerGlyLysAlaSerGlnAsnAspLeuAlaArg-85 

9 0-ThrArgAsnArgIleArgGluLeuAsnAlaGluLeuLysGlnGlyThrGlyPheAlaAspLysMetGlyLysI 
leGlyArgPheGly- 118 

13 4-ProAlaMetAspAsnArgLysGlnLeuAspGluAsnIleAsnArgValSerArg-151 

153-AlaPheIleGluAspAsnSerLysSerAla-162 

168-GluGlyAlaGlnGlnIleLysAspIieuAla-177 

180-LeuValGluLysAsnGlyGlyThrHisAspLysAlaLeuAsp-193 

2 07-GlnThrLysAsnGluAla-212 

222-SerGluGlySerGlyGluAspThrAlaLysLeu-232 

2 3 4 - Ly sThrLeuLys AspGlyGlyMe t S er G lyLys AspLeuGlnLeu- 2 4 8 

2 56-SerGlyLeuAspGlyThrPheGluValArgAspMetValArgGluLeuProSer-273 
299-AlaAlaAsnLysSerGlySerProAlaGluAla-309 

318-SerLysThrLeuSerProAspThrIleGlyArgLeuLysLysMetAlaAsnProAsnAspProLysLysGly 
ValAspTrp-3 44 

3 49-ValGlnGlyLysGlnAsnGlyGluAsn-3 57 

3 69-MetLeuValLysAspLysGlnTyrGlnAspTyrLysLysArgAlaAlaAlaGlyAspLysThrAlaAlaGlu 
Gln-393 

422-ThrGlnIleArgGluTyrMet-428 

437-AspAsnGlyLysIleAlaLysAsnAsnGluAlaArgMet-449 
454 -AlaGlnGlnGluGlnGlnGluSer- 461 
463-AlaMetLeuArgGluSerLeu-469 
474-ValAspMetGluThrSerPheLysLysLeuAlaAla-485 
511-ThrAlaGlyGlyGlyLysGlyAlaGlyPhe-52 0 
522-LysAspValGlySerLysAla-52 8 
532-GlyLysAlaSerAlaGlyGly-538 
545-AlaAlaGlyGlyLys-549 

554-GlyLysSerAlaGlySerGlyLeuMetAsnAsnProAlaLeuValLysArgAlaGly-572 
580-SerGluSerLeuGlyAspGlyThrLeuProLysGlyLeuArgGlyThrLysThrThrPro-599 
601-MetIleAsnArgLeuLysAsnAsnGlyIleArgPheGluProAlaProLysArgGluGlnAlaArgGlyGly 
ValPro-626 

631-AlaProSerAlaGlnProThrAspLysMetLeuSerPro-643 

687-SerAlaSerGlnThrIleAsnThrAsnValSerLeuAsnIleAspGlyArgValIleAla-706 
7 08-GluValSerArgTyrGln-713 
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718 -GlyArgGlyAlaGlyGln- 7 23 
Hydrophilic Regions - Hopp-Woods 

14-AlaArgAspAspGlyAlaArgArgLeuLeuAlaAspThrGlnArgGlnLeuAspArgThrAlaLysSerArgA 

laGlnLeuGluArgGlnSer-44 

52-IleArgSerGluLysGlnIleGlnArg-6 0 

71-ArgLeuAlaArgSerGlyLysAlaSerGlnAsnAspLeuAlaArg-85 
9 0 -ThrArgAsnArgI leArgGluLeuAsnAlaGluLeuLysGln- 103 
107-PheAlaAspLysMetGlyLysIleGlyArg-116 

13 4-ProAlaMetAspAsnArgLysGlnLeuAspGluAsnIleAsnArgValSerArg-151 

153-AlaPheIleGluAspAsnSerLys-160 

16 8-GluGlyAlaGlnGlnIleLysAspLeuAla-177 

18 0 - LeuVa lGluLys AsnGlyGlyThrHi sAspLy sAl aLeuAsp- 1 9 3 

2 0 7 -GlnThrLysAsnGluAla- 212 

222-SerGluGlySerGlyGluAspThrAlaLysLeu-232 

23 4-LysThrLeuLysAspGlyGlyMetSerGlyLysAspLeuGlnLeu-248 

262-PheGluValArgAspMetValArgGluLeuPro-272 

29 9-AlaAlaAsnLysSerGlySerProAlaGluAla-3 09 

32 5-ThrIleGlyArgLeuLysLysMetAlaAsnProAsnAspProLysLysGlyVal-342 
349 - ValGlnGlyLysGlnAsnGlyGluAsn- 3 57 

3 69-MetLeuValLysAspLysGlnTyrGlnAspTyrLysLysArgAlaAlaAlaGlyAspLysThrAlaAlaGlu 
Gln-393 

422 -ThrGlnl leArgGluTyrMet - 4 2 8 

437-AspAsnGlyLysIleAlaLysAsnAsnGluAlaArgMet-449 

454-AlaGlnGlnGluGlnGlnGluSer-461 

463-AlaMetLeuArgGluSerLeu-469 

474-ValAspMetGluThrSerPheLysLysLeuAlaAla-485 

522-LysAspValGlySer-526 

567-LeuValLysArgAlaGly-572 

590-LysGlyLeuArgGlyThrLysThrThrPro-599 

601-MetIleAsnArgLeuLysAsnAsnGlyIleArgPheGluProAlaProLysArgGluGlnAlaArgGlyGly 
-624 

63 5-GlnProThrAspLysMetLeu-641 
700-IleAspGlyArgValIleAla-706 
720 

AMPHI Regions - AMPHI 
6-ThrLeuLeuGlnAspAlaSer-12 

24-AspGluSerAsnGlyLysAlaLeuAlaGluHisAlaArgProPhe-3 8 

65-TyrAlaGlyArgLeuLysLysLeuLeuAspAlaLeuGluGlnPro-7 9 

87-ProValTrpGlyArgMetHisAsnMetIleAlaAla-9 8 

142-IleAlaAsnIleAspThrTyrArg-149 

1 6 6 - Va 1 S er AlaLeuTrpGlyS er Al aLeuGly- 175 

184-PheGlyAlaValArgArgLeuPheAspLeuAspLysIleAla-197 

212-GlySerAlaLysLeuPheAlaAspIleSerVal-222 

2 6 8 -LeuThrGlyArgPheSerAspGlyLeuGlnAsnArgLeuAsnArgLeu- 283 

2 93-GlnAlaValArgLeuLeuSerThrSer-301 

3 20-AlaProAspLeuIleGluValAsn-327 
3 40-AlaLeuArgAlaValGlnThrAla-347 
3 6 5 -GlnThrAlaGluSerLeu- 3 7 0 

3 76 - ArgLeuAsnAlaLeuValAla- 3 82 

400-GlyThrIleHisGlnIleAlaHisGluPheTyrGlyAspIleAlaArgAlaAlaGluLeuVal-420 

Antigenic Index - Jameson-Wolf 
8-LeuGlnAspAlaSerTyrLysGlyValGlyPhe-18 

21-GluValValAspGluSerAsnGlyLysAlaLeuAlaGluHisAlaArg-36 
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42-IleAspLeuGluAspMetGlyMetThrGlyArg-52 

62-GlyLysGlyTyrAlaGlyArgLeuLysLysLeuLeuAspAlaLeuGluGlnProGlyG lyGly-82 

1 0 1 - S erTyr ArgHi sG luAl aAspTyr - 1 0 8 

117-ThrPheArgGluAlaAlaGluAlaGln-125 

146 -AspThrTyr ArgGluAl aAl a - 1 5 2 

189 -ArgLeuPheAspLeuAspLys - 1 9 5 

197-AlaPheProAspArgGlyGlyTyrSer-205 

2 09-PheLysAsnGlySer-213 

22 6-ThrGlyIleArgArgGluAlaGlyLeu-234 
244-TrpSerProArgGlnArgPheAspGly-252 
256-ValAlaAspArgAlaAlaAlaIleProAspAsn-266 

27 0-GlyArgPheSerAspGlyLeuGlnAsnArgLeuAsnArgLeuThrAlaLysGlnVal-2 88 
313-AlaHisGlyGluGluMetThrAla-3 20 

322-AspLeuIleGluValAsnArgAlaMetArgArgArgMetGlnAla-33 6 
348-AlaAlaGluSerGlyGlyLeuThrAla-3 56 

3 65-GlnThrAlaGluSerLeuArgAlaAlaAla-374 
3 86 -AsnGlnLysProProLeu-3 9 1 

3 9 5-GlnAlaProIleAspGlyThr-401 
413-IleAlaArgAlaAlaGlu-418 

431-PheIleLysArgGlyThrLeuValAsnSerTyrAlaLys-443 
Hydrophilio Regions - Hopp-Woods 

21-GluValValAspGluSerAsnGlyLysAlaLeuAlaGluHisAlaArg-3 6 
42-IleAspLeuGluAspMetGlyMetThr-5 0 

65-TyrAlaGlyArgLeuLysLysLeuLeuAspAlaLeuGluGlnProGly-80 

104-HisGluAlaAspTyr-108 

117-ThrPheArgGluAlaAlaGluAlaGln-125 

146-AspThrTyrArgGluAlaAla-152 

189 -ArgLeuPheAspLeuAspLys - 1 9 5 

197-AlaPheProAspArgGlyGly-203 

2 2 6 -ThrGlyl leArgArgGluAlaGlyLeu- 234 

246-ProArgGlnArgPheAspGly-2 52 

256-ValAlaAspArgAlaAlaAla-2 62 

2 7 6 -LeuGlnAsnArgLeuAsnArgLeuThrAla- 2 8 5 

313-AlaHisGlyGluGluMetThrAla-3 20 

322 - AspLeuI 1 eG luVa 1 AsnArgAl aMe t ArgArgArgMe tGlnAla-336 

348-AlaAlaGluSerGlyGly-353 

368-GluSerLeuArgAlaAlaAla-374 

413-IleAlaArgAlaAlaGlu-418 

721 

AMPHI Regions - AMPHI 

87 -AlaGlyTrpMetArgTrpLeuGlu-94 

12 O-ArgTyrlleSerAlaVal - 12 5 

13 5-SerLysIlePheHisAlaAlaLeuThrAsnPheProAlaLeuAspGlyMetAspGluValLeuAla-156 
170-AsnProMetLysGluLeuLeuGlnGlnLeuPheAspLeuPro-183 
210-AspValPheAlaGln-214 

23 6-LysTyrAlaProIleSerValValGlnGluLeuGln-247 
282-TrpAlaLysGlyValLeuLysGlnProGlyGly-292 
294-AlaPheLeuThrGlyPheIleGlu-3 01 

Antigenic Index - Jameson-Wolf 
l-MetSerLysAsnAlaGln-6 
16-GluValGlnProLysAspGlyArgIle-24 
27-LeuProTyrGlyGlu-31 

33-ArgAlaValAspGlyArgProThrAspValProAla-44 
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48- ThrGluGluAsnGlyHisAsp-54 
58-LeuAlaAsnSerSerArgAsnGlnLeu-66 
74-ThrLeuTyrLysGluLysAsnGlyGlnProAlaPro-85 
94-GluPheThrProLysGlyMetPheAla-102 
105-GluTrpThrAspLysAlaAla-lll 

1 1 5 - Al aAl aLy sG luTyr Arg - 12 0 

l2 6-PheSerTyrAspThrLysGlyTyrVal-134 

149 -AspGlyMet AspGluValLeu - 1 5 5 

161-GlnIleLeuLysProGluThrGluGlnAsnProMetLysGluLeuLeu-17 6 

1 8 3 - Pr oAspAl aGlyGluGluGluLeuLysAla- 1 92 

19 8-ValGluAlaLysProLysAspValAlaLeu-2 07 
215-LeuAlaGluLysAspSerArgIle-222 

22 8-GlnThrAlaLysProAspLeuThrLysTyrAla-23 8 
255 -Al aLysGlnGluAlaAspLysGlyAsnGlu- 2 6 4 
277-ProAlaGlnLysGluTrpAla-2 83 
286-ValLeuLysGlnProGlyGly-292 

311-GlySerGlnThrGlyGlyLysAlaProAspGluArgValAla-324 
327-ThrAlaGluGluAlaAlaAla-3 33 

33 8-GlyMetSerGlyGluGluPheValLysIleLysGluSerGluGlyLys-3 53 

Hydrophilic Regions - Hopp-Woods 

l-MetSerLysAsnAlaGln-6 

17 -ValGlnProLysAspGlyArgI le-2 4 

33-ArgAlaValAspGlyArgProThrAsp-41 

49- GluGluAsnGlyHis-53 
74-ThrLeuTyrLysGluLysAsnGlyGln-82 
105 - GluTrpThr AspLy sAlaAl a - 1 1 1 
115-AlaAlaLysGluTyrArg-12 0 
149-AspGlyMetAspGluValLeu-155 

163-LeuLysProGluThrGluGlnAsnProMetLysGluLeuLeu-176 

183-ProAspAlaGlyGluGluGluLeuLysAla-192 

198-ValGluAlaLysProLysAspValAlaLeu-207 

215-LeuAlaGluLysAspSerArgIle-222 

2 2 9 -ThrAlaLys ProAspLeuThrLys- 2 3 6 

2 55-AlaLysGlnGluAlaAspLysGlyAsnGlu-264 
277-ProAlaGlnLysGluTrpAla-2 83 
314-ThrGlyGlyLysAlaProAspGluArgValAla-324 

3 27-ThrAlaGluGluAlaAlaAla-333 

3 40-SerGlyGluGluPheValLysIleLysGluSerGluGlyLys-3 53 
723 

AMP HI Regions - AMPHI 

57-ThrGlnGlnValGluHisValAspPheValAlaValAla-69 

87-AsnValAlaAlaLys-91 

1 2 3 - Cy sAspLeuAl aVa 1-127 

135-ValGlyGluLeuGlnAspPhe-141 

2 08-SerIleThrSerArg-212 

245-LysAlaValValSerIle-2 50 

Antigenic Index - James on- Wo If 
1-MetArgProLysProArgPheArgArgSerVal-ll 
55-HisSerThrGlnGln-59 
76-HisAlaLeuSerArgArgGlnThrVal-84 

92-AlaHisGlnAspGlyArgGlnIleLeuLysArgSerSerGluProProGlnIleArgValAspPheGlySerG 
lyValHisGlnArgGlyLeuCys-123 

142-GlnLeuThrGluThrArgAsnHisIleLeuAsnArgArgValCysHis-157 
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164-CysSerIleGlySer-168 

177-SerProThrSerAlaArgPheThrSerArgGlnProProSerAsnSerArgProProArgGlnAsnSerLeu 
Pro-201 

213-LeuSerAlaLysAlaSerAla-219 
229-SerAlaSerSerAlaAspSer-23 5 
260 - SerAl aCysThrAlaSerAsn- 2 6 6 
269-LeuMetSerSerAsnAspGlyAlaAla-277 
2 9 4 - Cy s Phe Ar gAr gAr gAr g 1 1 eAr g 1 1 e - 3 0 2 

Hydrophilic Regions - Hopp-Woods 

1-MetArgProLysProArgPheArgArgSerVal-ll 

77-AlaLeuSerArgArgGlnThrVal-84 

92-AlaHisGlnAspGlyArgGlnIleLeuLysArgSerSerGluProProGlnIleArgValAspPhe-113 

142-GlnLeuThrGluThrArgAsn-148 

150-1 leLeuAsnArgAr gVa ICys -156 

183-PheThrSerArgGlnProProSerAsnSerArgProProArgGlnAsnSer-199 

213-LeuSerAlaLysAlaSerAla-219 

271-SerSerAsnAspGlyAlaAla-277 

2 9 4 - Cy s PheArgArgAr gAr gl 1 eArgl 1 e- 302 

724 

AMPHI Regions - AMPHI 
6 -LeuAlaLys Ly sThr - 1 0 

1 2 - GlnThr Al aLysAsnl 1 eGlyGluThrLeuArg- 2 2 

40- ArgValGlnLeuSer-44 

47-AlaAspGluThrLeuGlnAspLeuGluHisLeuGlnGlu-59 
Antigenic Index - Jameson-Wolf 

5-LysLeuAlaLysLysThrAlaGlnThrAlaLysAsnIleGlyGluThrLeuArgAlaAlaPheArgGlyLysIl 
e-29 

34-SerSerGluProIleGlnArgValGlnLeuSerGlyLeuAlaAspGluThrLeuGlnAspLeuGluHis-56 

60-TyrGlyPheAlaSerHisProProAspGlySerGluAla-72 

77-LeuGlyGlyAsnThrSer-82 

90-GlnHisGlySerTyrArgIleLysAsnLeuLysProGlyGluThr-104 

108-AsnHisGluGlyAlaLysIleValIleLysGlnGlyLysIleIleGluAlaAspCysAspVal-128 

13 0-ArgValAsnCysLysGlnTyrGlu-137 
142-ThrAspAlaLysPhe-146 
162-GlnIleAsnGlyAsnGly-167 

17 0-AlaValGluGlyGlyAspGlyAlaThrPheSerGlyAspValAsnGlnThrGlyGlySerPheAsnThrAsp 
GlyAspValValAla-19 8 

205-GlnHisProHisThrAspSerIleGlyGlyLysThrLeuProAlaGluProAla-222 
Hydrophilic Regions - Hopp-Woods 

5-LysLeuAlaLysLysThrAlaGlnThrAlaLysAsnIleGlyGluThrLeuArgAlaAlaPheArgGly-27 

46 -LeuAlaAspGluThrLeuGlnAspLeuGluHis - 5 6 

66-ProProAspGlySerGlu-71 

94-TyrArgIleLysAsnLeuLysProGlyGlu-103 

110-GluGlyAlaLysIleValIleLysGlnGlyLysIleIleGluAlaAspCysAspVal-12 8 

13 2 -AsnCysLysGlnTyrGlu- 13 7 

142-ThrAspAlaLysPhe-146 

19 0 PheAsnThrAspGlyAspVa 1-19 6 

205-GlnHisProHisThrAspSerIleGly-213 

725 

AMPHI Regions - AMPHI 

H-GluAlaAspAspLeuAlaGlyGlnIleHisThrLeuProAlaValTrp-26 

41- GlyValCysGlyArgTyrGlnAsp-48 
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81-AspLeuIleArgAlaValArgArgLeuLeuAsp-91 

104-ValProLysAlaValArgAlaIle-lll 

144- ProGluArgThrAspAsnProAsp- 1 5 1 

155-HisIlePheThrLysTyrGlnGlyThrLeuSerGluProTrpProAspPheGlu-172 
180-AspProGlnSerAla-184 

Antigenic Index - Jameson-Wolf 

3-ArgThrValLysSerTyrAsnGlyGluAlaAspAspLeuAla-16 

2 9-TyrGlyGlySerLysValGluProAlaSerThrGlyGlyValCysGlyArgTyrGlnAspThrAla-50 
59-ArgAsnLeuArgAsnGluGlnAlaGlnArgGlnGlyGlyIleAspSerArgGluIleGlySerAsnAspLeuI 
leArgAlaValArgArgLeuLeuAspGlyGlnArgLeuGlyPheAlaAspSerArgGlyLeuValProLysAlaVa 
lArg-109 

134 -AsnThrCysGlyLeuGluAsnAspArgTyrProGluArgThrAspAsnPr oAspAspPr oAsn- 1 5 4 

160-TyrGlnGlyThrLeuSerGluProTrpProAspPheGluGlyLeuAspGlyLysIleTyrAspProGlnSer 

AlaAspGluIlePro-188 

192 -ThrLeuLysAspLysGln- 197 

Hydrophilic Regions - Hopp-Woods 
8-TyrAsnGlyGluAlaAspAspLeuAla-16 
32-SerLysValGluProAlaSer-3 8 
45-ArgTyrGlnAspThrAla-50 

59-ArgAsnLeuArgAsnGluGlnAlaGlriArgGlnGlyGlyIleAspSerArgGluIleGlySer-79 
8 1 -AspLeuI 1 GArgAlaValArgArgLeuLeuAspGlyGlnArg- 9 4 
9 6 -GlyPheAl aAspSer ArgGlyLeuVal - 1 0 4 

13 7 -G lyLeuGluAsnAspArgTyr Pr oGluArgThr AspAsnProAspAspProAsn- 1 5 4 
172-GluG lyLeuAspGlyLy s IleTyrAsp-180 
182-GlnSerAlaAspGluIlePro-18 8 
192 -ThrLeuLysAspLysGln- 197 
726 

AMPHI Regions - AMPHI 

12-AspThrLGuGlyGlyIleProGlu-19 

55-ProArgProSerAspTyrHisGlu-62 

74-AlaAlaAlaAlaArg-78 

HO-IleAspSerPheTyrArg-115 

122-AlaArgGlnAlaAsp-126 

137-IleAlaAlaAlaArg-141 

180- IleGluThrAlaProGlyLeuAspAlaLeuGluLysGluIleGlu-194 
Antigenic Index - Jameson-Wolf 

5-PheLysAsnGlyPheTyrAspAspThrLeuGlyGlyIleProGluGly-20 
24-ValArgAlaGluGluTyr-2 9 

37-AlaGlnGlyGlyGlnIleAlaAlaAspSerAspGlyArgProValLeuThrProProArgProSerAspTyrH 

isGluTrpAspGlyLysLysTrpLysIleSerLys-72 

7 8 -ArgPheAlaLysGlnLysThr- 84 

90-LeuAlaGluLysAlaAspGluLeuLysAsnSer-100 

106-ProGlnValGluIleAspSerPheTyrArgGlnGluLysGluAlaLeuAlaArgGlnAlaAspAsnAsnAla 
ProThr-131 

1 5 1 - LysVa 1 1 leGluLy s S er AlaAr g- 158 

167-11 eGlyLysArgGlnGlnLeuGluAspLysLeuAsnThr- 1 7 9 

181- GluThrAlaProGlyLeuAspAlaLeuGluLysGluIleGluGlu-195 

Hydrophilic Regions - Hopp-Woods 
2 4 - Val Ar gAl aG luGluTyr- 2 9 
42-IleAlaAlaAspSerAspGlyArgPro-50 

5 5 - ProArgPr oSerAspTyrHi sGluTrpAspGlyLysLysTrpLys I leSerLys - 7 2 
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7 8 -ArgPheAlaLysGlnLysThr- 8 4 

9 0 -LeuAlaGluLysAlaAspGluLeuLysAsn- 9 9 

114-TyrArgGlnGluLysGluAlaLeuAlaArgGlnAlaAspAsnAsnAla-129 

151-LysValIleGluLysSerAlaArg-158 

167- 1 leGlyLysArgGlnGlnLeuGluAspLysLeuAsnThr- 17 9 

187-AspAlaLeuGluLysGluIleGluGlu-195 

727 

AMPHI Regions - AMPHI 
6-LeuLeuAlaAsnAsn-10 
12-GlnProIleAlaIleIleAla-18 

Antigenic Index - Jameson-Wolf 

28-HisHisGlnGlyTyrLysSerAlaPheAlaLysGln-39 

41-AlaValIleAspLysMetGluArgAspLysAlaGln-52 

60-AsnTyrAlaArgGluLeuGluLeuAlaArgAlaGluAlaLysLysTyrGluValLysAla-7 9 
86-LeuAlaLysLysGlnAlaGluValSerArgLeuLysThrGluArgAspLeuCysLys-104 

1 0 6 - Pr oPhePr oProAspSerArgAsnPr oAsnThrGlyPhe- 11 8 
122-SerProGlnIleProProAsnPhe-129 

Hydrophilic Regions - Hopp-Woods 
41-AlaValIleAspLysMetGluArgAspLysAlaGln-52 

60-AsnTyrAlaArgGluLeuGluLeuAlaArgAlaGluAlaLysLysTyrGluValLysAla-7 9 

86-LeuAlaLysLysGlnAlaGluValSerArgLeuLysThrGluArgAspLeuCys-103 

109-ProAspSerArgAsnProAsnThr-116 

728 

AMPHI Regions - AMPHI 

ll-SerPhePheAlaLeuValPheAla-18 

3 9 -AlaThrGluValProLysAsnPro - 4 6 

48-AlaPheValAlaLysLeuAlaArgLeuPheArgAsnAla-60 

76-AsnLeuAlaGlyThrValAspAsp-83 

19 8-GluAspValTyrGluHisCysLeuGlyCysTyrGlnMet-210 

218-TyrArgAspValAlaAsnAspGlu-22 5 

23 5-SerAsnArgIleAlaSer-240 

2 4 9 -GlnAsnMet ArgGluLeuMetProArg-2 5 7 

355-GluLysGluValArgArgTyrAlaGluAlaAlaAlaArg-367 

Antigenic Index - Jameson-Wolf 

2 9-11 eAsnPr oAr gTrp - 3 3 

3 5-LeuSerAspThrAlaThrGluValProLysAsnProAsn-47 
5 7 - PheAr gAsnAl aAspAr gAl a - 6 3 

69-GluSerIleArgThrGluGluAsnLeuAlaGlyThrValAspAspGlyProLeuGlnSerGluLysAspTyr- 
92 

9 8 -ArgLeuSerArgLeuLysGluLysAlaLys- 107 

112-ThrGluGlnGluHisGlyLys-118 

125-HisIleGlyGluGlyGly-13 0 

13 6-LeuSerGlnArgSerProGluAlaPheVal-145 

149-TyrLeuTyrArgAsnAspArgProPheSer-158 

166-ValHisGlyGluAsnTyrGluThrThrGlyGluTyrArgVal-179 

182-GlnProAspGlySerVal-187 

190-AlaAlaGlyArgGlyLysIleGlyGluAspValTyr-201 

217-LysTyrArgAspValAlaAsnAspGluGlnLysValTrpAspPheArgLysGluSerAsnArgIleAlaSer 
AspSerArgAsnSerValPheTyrGlnAsnMetArgGluLeuMetProArgGlyMetLysAlaAsnSer-2 63 
2 67-GlyTyrAspAlaAspGlyLeuProGlnLys-276 

2 80-SerPheAspAsnGlyLysLysArgGlnSerPheGluTyrTyrLeuLysAsnGlyAsn-29 8 

3 09-LeuLysAlaAspGlyValThr-315 
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329-LeuAspGlyGlyArgIleValArgGluGluLysGlnGlyAspArgLeuProAspPhe-347 

3 52-GluAsnLeuGluLysGluValArgArgTyrAlaGluAlaAlaAlaArgArgSerGlyGlyArgArgAspLeu 

SerHis-377 

Hydrophilic Regions - Hopp-Woods 

3 8-ThrAlaThrGluValProLysAsnPro-46 

57-PheArgAsnAlaAspArgAla-63 

69-GluSerIleArgThrGluGluAsnLeu-77 

80-ThrValAspAspGlyProLeuGlnSerGluLysAspTyr-92 

98-ArgLeuSerArgLeuLysGluLysAlaLys-107 

112-ThrGluGlnGluHisGlyLys-lia 

13 6-LeuSerGlnArgSerProGlu-142 

1 5 1 -TyrArgAsnAspArgPr oPhe- 1 5 7 

1 6 9 -GluAsnTyrGluThrThrGlyGluTyr- 17 7 

1 9 0 - Al aAl aG lyArgGlyLys I leGlyGluAspVa lTyr- 2 01 

217-LysTyrArgAspValAlaAsnAspGluGlnLysValTrpAspPheArgLysGluSerAsnArgIleAlaSer 
AspSerArgAsn- 244 

250-AsnMetArgGluLeuMetProArgGlyMetLys-2 60 
2 68-TyrAspAlaAspGlyLeuPro-274 

2 82-AspAsnGlyLysIjysArgGlnSer-289 

3 09-LeuLysAlaAspGlyValThr-315 

331-GlyGlyArgIleValArgGluGluLysGlnGlyAspArgLeuPro-3 45 

3 52-GluAsnLeuGluLysGluValArgArgTyrAlaGluAlaAlaAlaArgArgSerGlyGlyArgArgAspLeu 

SerHis-377 

729 

AMPHI Regions - AMPHI 

2 1 -CysThrMe 1 1 1 eProGlnTyr- 2 7 

33-GluValAlaGluThrPheLysAsnAspThr-42 

5 5 -HisAspTyrPheAla-5 9 

61-ProArgLeuGlnLysLeuIleAspIle-69 

149-GlnGlyTyrPheAla-153 

164-SerLeuIleAlaThrValAlaLys-171 

242-LeuAlaThrLeuIleAsn-247 

2 68-LysLeuProAlaGlyLeu-273 
322-LeuGlyGlyLeuPheLysSerGly-32 9 

3 7 l-ValGlnSerAlaPheGlnAspValAlaAsnAla-3 81 

3 88-LeuAspLysAlaTyrAspAlaLeuSerLysGlnSerArg-400 
419-GlyAlaLeuAspLeuLeuAspAla-42 6 

442-LeuThrArgAlaGluAsnLeuAlaAspLeuTyrLysAlaLeuGlyGlyGlyLeuLys-460 

Antigenic Index - Jameson-Wolf 

2 5-ProGlnTyrGluGlnProLysValGluVal-34 

3 6-GluThrPheLysAsnAspThrAlaAspSerGlyIleArgAlaValAsp-51 
53-GlyTrpHisAspTyrPheAlaAspProArgLeuGlnLys-65 

7 0-AlaLeuGluArgAsnThrSerLeuArgThr-79 

85-GluIleTyrArgLysGlnTyrMetIleGluArgAsnAsnLeuLeuPro-100 

105-AsnAlaAsnAspSerArgGlnGlySerLeuSerGlyGlyAsnValSerSerSerTyrLysVal-125 
13 8-GlyArgValArgSerSerSerGluAlaAla-147 
155-ThrAlaAsnArgAspAlaAla-161 
173-TyrPheAsnGluArgTyrAlaGluGluAlaMet-183 

188-ArgValLeuLysThrArgGluGluThrTyrLysLeuSerGluLeuArgTyr-2 04 
215-ArgGlnGlnGluAlaLeuIleGluSerAlaLysAlaAspTyr-228 
2 32-AlaArgSerArgGluGlnAlaArgAsn-240 
2 48-GlnProIleProGluAspLeuProAla-256 

277-ValLeuLeuAspArgProAspIleArgAlaAlaGluHisAlaLeuLysGlnAlaAsnAla-296 
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315-ValGlyThrGlySerAlaGluLeu-322 
32 5-LeuPheLysSerGlyThr-330 

347-GlyThrAsnLysAlaAsnLeuAspValAlaLysLeuArgGlnGln-3 61 

383-AlaAlaArgGluGlnLeuAspLysAlaTyrAspAlaLeuSerLysGlnSerArgAlaSerLysGluAlaLeu 
Arg-407 

411-LeuArgTyrLysHisGlyValSer-418 

424-LeuAspAlaGluArgSerSerTyrAla-432 

442-LeuThrArgAlaGluAsnLeu-448 

455 - LeuGlyG lyGlyLeuLy sArgAspThrGlnThr AspLy s - 4 6 7 

Hydrophilic Regions - Hopp-Woods 
28-GluGlnProLysValGluVal-34 

36-GluThrPheLysAsnAspThrAlaAspSerGlyIleArgAlaVal-50 

6 1 -ProArgLeuGlnLys - 6 5 

70-AlaLeuGluArgAsnThrSerLeu-77 

91-TyrMetIleGluArgAsnAsn-97 

105-AsnAlaAsnAspSerArgGlnGlySer-113 

13 8-GlyArgValArgSerSerSerGluAlaAla-147 

1 5 6 - Al aAsnArgAspAl aAl a - 1 6 1 

177-ArgTyrAlaGluGluAlaMet-183 

188-ArgValLeuLysThrArgGluGluThrTyrLysLeuSerGluLeuArgTyr-204 
215 -ArgGlnGlnGluAlaLeuI leGluSerAlaLysAlaAspTyr- 2 2 8 
232-AlaArgSerArgGluGlnAlaArgAsn-240 
250-IleProGluAspLeuPro-255 

277-ValLeuLeuAspArgProAspIleArgAlaAlaGluHisAlaLeuLysGlnAlaAsn-29 5 
350-LysAlaAsnLeuAspValAlaLysLeuArgGln-360 

383-AlaAlaArgGluGlnLeuAspLysAlaTyrAspAlaLeuSerLysGlnSerArgAlaSerLysGluAlaLeu 
Arg-407 

424-LeuAspAlaGluArgSerSerTyrAla-43 2 
442-LeuThrArgAlaGluAsnLeu-448 
458-GlyLeuLysArgAspThrGlnThrAspLys-467 
730 

AMPHI Regions - AMPHI 
6-ArgLeuThrAsnLeuLeuAlaAlaCys-14 
2 6-LeuAlaAlaAspLeu-3 0 

6 7 -Lys 1 1 eAsnVal 1 1 eGlnAspTyrThr Hi sGln- 7 7 
Hl-AsnHisAlaAlaAsp-115 

1 4 1 -Hi s Pr oAlaAspAlaTyrAspGlyProLysGlyGlyAsnTyr Pr oLys Pr oThr- 158 
187-GlnArgIleSerAspAsnTyrSerAsnLeuGlySerAsnPheSerAspArgAlaAspGlu-2 06 
214-HisAsnAlaLysLeu-218 

220-ArgTrpGlyAsnSerMetGluPheIleAsnGlyValAla-2 32 
23 4-GlyAlaLeuAsnProPheIleSer-241 
2 62-AlaAlaMetArgAsnIleAla-2 68 

2 77-AlaValIleGlyGlyLeuGlySerValAlaGlyPheGluLysAsnThrArgGluAlaValAspArgTrpIle 
GlnGlu-302 

3 05-AsnAlaAlaGluThrValGluAlaValPheAsnValAlaAlaAlaAlaLysValAlaLysLeuAlaLysAla 
AlaLysPro-331 

3 3 8-GlyAspPheAlaAspSerTyr-344 

3 87 -AsnGlyArgGluI leAspAlaVal - 394 

405-ThrIleSerAlaIleAspLysProLys-413 

Antigenic Index - Jameson-Wolf 
2-LysProLeuArgArgLeuThr-8 

3 5-PheIleThrAspAsnAlaGlnArgGlnHisTyrGluProGlyGlyLys-50 
55-GlyAspProArgGlySerValSerAspArgThrGlyLysIleAsnVal-70 
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97-ArgPheSerGlyHisGlyHisGluGluHisAlaProPheAsp-110 
112-HisAlaAlaAspSerAlaSerGluGluLysGlyAsnValAspGluGlyPhe-12 8 

134-AsnTrpGluGlyHisGluHisHisProAlaAspAlaTyrAspGlyProLysGlyGlyAsnTyrProLysPro 
ThrGlyAlaArgAspGluTyrThr- 1 6 5 

167-HisValAsnGlyThrAlaArgSerIleLysLeuAsnProThrAspThrArgSerIleArgGlnArgIleSer 
AspAsnTyr Ser Asn- 195 

197-GlySerAsnPheSerAspArgAlaAspGluAlaAsnArgLysMetPheGluHisAsnAlaLysLeuAspArg 
TrpGlyAsnSer-22 4 

2 57 -Tyr Alal 1 eAspLysAl aAl aMet - 264 
271-ProAlaGluGlyLys-275 

2 87 -GlyPheGluLysAsnThrArgGluAlaValAsp- 2 9 7 
299 -TrpI leGlnGluAsnPr oAsnAlaAlaGluThrVal - 3 1 0 

321-LysValAlaLysLeuAlaLysAlaAlaLysProGlyLysAlaAlaValSerGlyAspPheAlaAspSerTyr 
LysLysLysLeuAlaLeuSerAspSerAlaArgGln-3 56 
359-GlnAsnAlaLysTyrArgGluAlaLeu-3 67 

373-AspLeuIleArgArgLysThrAspGlySerSerLysPheIleAsnGlyArgGluIleAspAlaValThrAsn 
Asp-397 

400-IleGlnAlaLysArgThrIleSerAlaIleAspLysProLysAsnPheLeuAsnGlnLysAsnArgLysGln 
IleLysAlaThrIle-42 8 

430-AlaAlaAsnGlnGlnGlyLysArgAlaGluPhe-440 
452-SerTyrIleGluSerLysGlyGlyIleValLysThrGlyLeuGlyAsp-467 

Hydrophilic Regions - Hopp-Woods 
2-LysProLeuArgArgLeuThr-8 

3 9 -AsnAlaGlnArgGlnHisTyrGluProGlyGly-49 
55-GlyAspProArgGlySerValSerAspArgThrGlyLys-67 
102-GlyHisGluGluHisAlaPro-108 

112-HisAlaAlaAspSerAlaSerGluGluLysGlyAsnValAspGluGly-127 
13 5-TrpGluGlyHisGluHisHisPro-142 
144-AspAlaTyrAspGlyProLysGlyGlyAsnTyrProLys-156 
1 5 8 -ThrGlyAl aArgAspG luTyr - 1 6 4 
1 7 0 - G lyThr Al aArgSerll eLys - 1 7 6 

17 8-AsnProThrAspThrArgSerIleArgGlnArgIleSerAsp-191 

20 0-PheSerAspArgAlaAspGluAlaAsnArgLysMetPheGluHisAsnAlaLysLeuAspArgTrpGlyAsn 
-223 

257-TyrAlaIleAspLysAlaAlaMet-2 64 
271-ProAlaGluGlyLys-27 5 

287-GlyPheGluLysAsnThrArgGluAlaValAsp-2 97 
303-AsnProAsnAlaAlaGluThrVal-310 

321-LysValAlaLysLeuAlaLysAlaAlaLysProGlyLysAlaAlaVal-33 6 

33 9-AspPheAlaAspSerTyrLysLysLysLeuAlaLeu-3 50 

3 61-AlaLysTyrArgGluAlaLeu-3 67 

37 3 -AspLeuI 1 eArgArgLysThrAspGlySer Ser - 3 8 3 

3 86-11 eAs nG lyAr gGl u 1 1 e AspAl aVa IThr - 3 9 5 

400-IleGlnAlaLysArgThrIleSerAlaIleAspLysProLysAsn-414 

418-GlnLysAsnArgLysGlnIleLysAlaThrIle-428 

43 0-AlaAlaAsnGlnGlnGlyLysArgAlaGluPhe-440 

452-SerTyrIleGluSerLysGlyGlyIle-460 

731 

AMPHI Regions - AMPHI 
17-AlaCysAlaValPro-21 

Antigenic Index - Jameson-Wolf 

2 2 -GluAlaTyrAspAspGlyGlyArgGlyHis- 3 1 

34-ProValGlnAsnGlnAlaGlyThrAspAspPheArg-45 
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48-SerCysGluAsnGlyLeu-53 

55-ValArgValArgHisLeuAspSerGlyLysValAlaLeuArgLeuAspGlyArgArgAlaValLeuSerSerA 
spValAlaAlaSerGlyGluArgTyrThrAla-89 
98-ThrGluTrpHisGlnLysGlyGlyGluAla-107 
113-AspAlaTyrGlyAsnSerValGluThrSerCysArgAlaArg-12 6 

Hydrophilic Regions - Hopp-Woods 

22 -GluAlaTyrAspAspGlyGlyArgGlyHis-31 

3 9 -AlaGlyThrAspAspPheArg-45 

55-ValArgValArgHisLeuAspSerGlyLysValAlaLeuArgLeuAspGlyArgArgAlaValLeu-7 6 

80-ValAlaAlaSerGlyGluArgTyrThrAla-89 

100-TrpHisGlnLysGlyGlyGlu-10 6 

119-ValGluThrSerCysArgAlaArg-126 

732 

AMPHI Regions - AMPHI 
14-LeuGlyAlaIleSer-18 

43-ValGlnSerIleArgThrMetAlaGluValTyrGly-54 

6 6-AspAlaAspLeuPheGluGlyAlaMetLysGlyMetVal-7 8 

9 5-GluIleLysGluSerThrSerGly-102 

115-AspGlyPheValLysValValSerProIleGluAsp-12 6 

155-GluAlaValLysLysMet-160 

183 - ValAsnLeuThrArg- 187 

214-GluArgThrValGluSerValAsnThrAlaAlaLys-225 
2 83-LysAlaIleProGluAsp-288 

2 97-SerLeuAlaGlyIleProAlaGluLeu-305 

3 22-SerGluIleValAlaGly-327 
400-LeuValGlyHisIleGlyAsn-406 
446-ArgArgIleProAsnProAlaLysAsp-454 

459-LysAlaLeuAspLeuValLysSerProGluGlnTrpGlnLysSerLeu-474 

Antigenic Index - Jameson-Wolf 

3 0-AlaAlaGluLysAspArgArgAspAsnGluVal-40 

59-AsnTyrTyrGlnAspLysProAspAlaAspLeuPhe-7 0 

82-AspProHisSerGluTyrMetAspLysLysGlyTyrAlaGluIleLysGluSerThrSerGlyGluPheGlyG 
ly-106 

Hl-IleGlyGlnGluAspGlyPhe-117 

122-SerProIleGluAspThrProAlaGluArgAlaGlyValLysSerGlyAspPhe-13 9 

1 44 -AspAsnVal SerThrArgGlyMe tThr- 1 5 2 

155-GluAlaValLysLysMetArgGlyLysProGlyThrLysIle-168 

172-LeuSerArgLysAsnAlaAspLysProIle-181 

1 9 9 -Leul leGluPr oAspTyrGlyTyr- 206 

211-GlnPheGlnGluArgThrValGlu-218 

221-AsnThrAlaAlaLysGluLeuValLysGluAsnLysGlyLysProLeuLys-237 

242-AspLeuArgAspAspProGlyGlyLeu-250 

2 69-ValSerThrLysGlyArgAspGlyLysAspArgMetVal-281 

2 84-AlaIleProGluAspTyr-2 89 

2 92 -GlyMetGlyGlyAspSer-2 9 7 

3 03 -AlaGluLeuLysThr-3 07 
316-SerGlySerAlaSerAla-321 

3 3 0 -GlnAspHisLysArgAlaVal-3 3 6 

3 40-ThrGlnSerPheGlyLysGlySerVal-348 

3 54-LeuSerAsnGlySer-358 

3 68-TyrThrProAsnAspArgSerIleGln-3 76 

3 84-ValGluValLysAspLysGluArgIlePheGluSerArgGluAlaAspLeu-400 
405-GlyAsnProLeuGlyGlyGluAspValAsnGly-415 
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421-ProLeuGluLysAspAlaAspLysProAlaValLysGluLysGlyLysLysLysLysAspGluAspLeuSGr 
SerArgArglleProAsnProAlaLysAspAspGlnLeuArgLysAlaLeuAspLeuValLysSerProGluGlnT 
rpGlnLys-472 

477-AlaAlaLysLysProValSerAsnLysAspLysLysAspLysLysAspLysLys-494 

Hydrophilic Regions - Hopp-Woods 

3 0-AlaAlaGluLysAspArgArgAspAsnGluVal-40 

60-TyrTyrGlnAspLysProAspAlaAspLeuPhe-70 

82-AspProHisSerGluTyrMetAspLysLysGlyTyrAlaGluIleLysGluSerThrSerGlyGlu-103 
Hl-IleGlyGlnGluAspGlyPhe-117 

122-SerProIleGluAspThrProAlaGluArgAlaGlyValLysSerGlyAspPhe-139 
144-AspAsnValSerThr-148 

155-GluAlaValLysLysMetArgGlyLysProGlyThr-166 

172-LeuSerArgLysAsnAlaAspLysProIle-181 

211-GlnPheGlnGluArgThrValGlu-218 

221-AsnThrAlaAlaLysGluLeuValLysGluAsnLysGlyLysProLeuLys-237 

242 - AspLeuAr gAspAspPr oGly- 2 4 8 

271-ThrLysGlyArgAspGlyLysAspArgMetVal-281 

3 03-AlaGluLeuLysThr-3 07 

33 O-GlnAspHisLysArgAlaVal-33 6 

37 0-ProAsnAspArgSerIleGln-37 6 

3 84-ValGluValLysAspLysGluArgIlePheGluSerArgGluAlaAspLeu-400 

4 0 8 -LeuGlyGlyGluAspValAsnGly-4 1 5 

421-ProLeuGluLysAspAlaAspLysProAlaValLysGluLysGlyLysLysLysLysAspGluAspLeuSer 
SerArgArglleProAsnProAlaLysAspAspGlnLeuArgLysAlaLeuAspLeuValLysSerProGluGlnT 
rpGln-471 

477-AlaAlaLysLysProValSerAsnLysAspLysLysAspLysLysAspLysLys-494 
733 

AMPHI Regions - AMPHI 
6-ThrLeuSerArgLeuSer-ll 

33-TyrGlyGlyTyrProAspThrValTyrGluGly-43 
53-LysGlnThrGluLysMetGluLysTyrPheVal-63 
92-GlyAlaPheArgGlnPheGluGlu-99 

Antigenic Index - Jameson-Wolf 

2-MetAsnProLysThrLeuSer-8 

22 -CysGlyGlyAsnGlyGlnLysSer-2 9 

33-TyrGlyGlyTyrProAspThrValTyrGluGlyLeuLysAsnAspAspThrSerLeuGlyLysGlnThrGluL 
ysMetGluLysTyrPhe-62 

65-AlaGlyAsnLysLysMetAsnAlaAlaProGlyAla-7 6 

84-LeuSerArgSerGlyAspLysGluGlyAlaPheArgGlnPheGluGluGluLysArgLeuPheProGlu-106 
1 1 5 -MetLysThrGlyLysGlyGlyLysArg- 123 

Hydrophilic Regions - Hopp-Woods 

40-ValTyrGluGlyLeuLysAsnAspAspThrSerLeuGlyLysGlnThrGluLysMetGluLysTyrPhe-62 
6 5-AlaGlyAsnLysLysMetAsnAla-72 

8 6-ArgSerGlyAspLysGluGlyAlaPheArgGlnPheGluGluGluLysArgLeuPhePro-105 

115-MetLysThrGlyLysGlyGlyLysArg-123 

734-2 

AMPHI Regions - AMPHI 
19-ArgAlaAlaAspThrTyr-24 

2 6-TyrLeuAlaValTrpGlnAsnProGlnAsnAlaAsp-37 
53-GluAlaPheSerGluLeuGluAlaPheCysLys-63 
77-ThrGlyCysArgSerValValSer-84 
92-LeuAlaTyrProLysAlaLeuGlyAlaLeuArg-102 
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113-ArgPheThrSerVal-117 
121-AlaLeuAsnGlnCysIleLys-127 

Antigenic Index - Jameson-Wolf 
18-AlaArgAlaAlaAsp-22 

31-GlnAsnProGlnAsnAlaAspAspValLeuGln-41 

43-LysThrThrLysGluAspSerThrLysSerGluAlaPheSerGlu-57 

59-GluAlaPheCysLysGlyGlnAspThr-67 

71-11 eAlaGluAspGluPr oThrGlyCysArgSer- 81 

101-LeuArgValAspAsn-105 

Hl-SerProArgPheThrSer-116 

12 5-CysIleLysLysTyrGlyVal-131 
1 4 5 - S er SerTyrTyrGly- 149 

Hydrophilic Regions - Hopp-Woods 

18-AlaArgAlaAlaAsp-22 

34-GlnAsnAlaAspAspValLeuGln-41 

43-LysThrThrLysGluAspSerThrLysSerGluAlaPheSerGlu-57 

59- GluAlaPheCysLysGlyGlnAspThr-67 
7 1 -I leAlaGluAspGluProThrGlyCys - 7 9 
1 0 1 - LeuAr gVa lAspAsn- 105 

735 

AMPHI Regions - AMPHI 
6-LeuLeuAlaAsnAsn-10 

12- GlnProIleAlaIleIleAla-18 
118-GlyCysIleAspGlyPheGly-124 

Antigenic Index - Jameson-Wolf 

28-HisHisGlnGlyTyrLysSerAlaPheAlaLysGln-39 

41-AlaValIleAspLysMetGluArgAspLysAlaGln-52 

60- AsnTyrAlaArgGluLeuGluLeuAlaArgAlaGluAlaLysLysTyrGluValLysAla-7 9 
86-LeuAlaLysLysGlnAlaGluValSerArgLeuLysThrGl\iAsnLysLysGluIleGluAsn-106 
108-LeuThrGlnAspArgLysAsnAlaSerGlyGlyCysIleAspGlyPheGlySerHisGly-127 

13 4-AlaLeuGlyTyrGlyAsn- 13 9 

Hydrophilic Regions - Hopp-Woods 

4 1 - Al aVa 111 eAspLysMe tGluArgAspLysAlaGln- 5 2 

60- AsnTyrAlaArgGluLeuGluLeuAlaArgAlaGluAlaLysLysTyrGluValLysAla-79 
86-LeuAlaLysLysGlnAlaGluValSerArgLeuLysThrGluAsnLysLysGluIleGluAsn-106 
1 0 8 - LeuThrGlnAspArgLysAsnAlaSer- 116 

736 

AMPHI Regions - AMPHI 

13- GlyLeuIleGlnSerLeuGlySer-20 
50-GlyValLeuSerVal-54 

61- GlyLeuPheValGly-65 

7 0 -LeuGlnGlyTyrThrGlnLeuSerLys PheLysSerAlaAspI le- 8 4 
9 3 -LeuLeuArgGluLeuGlyProVal - 1 0 0 

1 2 0 -LeuMe tLysThrThrGluGlnLeuGluAlaMetAsnValMet - 13 3 

135-ValAsnProValAlaArgValVal-142 

144-ProArgPheTrpAlaGlyValPheSerMetPro-154 

156-LeuAlaSerIlePheAsnValAlaGlyIlePheGlyAla-168 

196-AspValIleAsnGlyLeu-2 01 

23 0-LeuArgAlaSerThrArgThr-236 



Antigenic Index - Jameson-Wolf 
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37-ValArgProArgLeuSerVal-43 
77-SerLysPheLysSer-81 
9 3 -LeuLeuArgGluLeuGly- 9 8 
109-SerAlaGlyGlyAlaMetThrSer-116 
122-LysThrThrGluGlnLeuGlu-12 8 
186-GlnMetGlnAsnAsn-19 0 

2 2 4- Pr oThr SerGluGlyl leLeuArgAlaSerThr-2 3 4 

Hydrophilic Regions - Hopp-Woods 

3 9 -ProArgLeuSerVal - 4 3 
77-SerLysPheLysSer-81 

9 3 -LeuLeuArgGluLeuGly- 9 8 

122-LysThrThrGluGlnLeuGlu-128 

737 

AMPHI Regions - AMPHI 

5 6-AlaAlaLeuAlaArgValGlyGly-63 

Antigenic Index - Jameson-Wolf 

24-AlaHisHisAspGlyHisGlyAspAspAspHisGlyHis-3 6 
3 8-AlaHisGlnHisAsnLysGlnAspLysIleIleSer-49 
51-AlaGlnAlaGluLysAlaAlaLeu-58 

60- ArgValGlyGlyLysIleThrAspIleAspLeuGluHisAspAsnGlyArgProHisTyrAspValGluIleV 
alLysAsnGlyGlnGluTyr-9 0 

9 4 - Va 1 AspAl aArgThrGlyArgVa 111 eSer Ser ArgArgAspAsp- 108 

Hydrophilic Regions - Hopp-Woods 

2 7-AspGlyHisGlyAspAspAspHisGlyHis-36 

40-GlnHisAsnLysGlnAspLysIleIleSer-49 

51-AlaGlnAlaGluLysAlaAlaLeu-58 

61- ValGlyGlyLysIleThrAspIleAspLeuGluHisAspAsnGlyArgProHisTyr-79 
82-GluIleValLysAsnGlyGlnGluTyr-90 

9 4 - ValAspAlaArgThrGlyArg- 1 00 
102-IleSerSerArgArgAspAsp-108 
738 

AMPHI Regions - AMPHI 

9 1 - LeuMe t AsnLeu I 1 eTyr ProGlyMe tAsnAsp- 1 0 1 
13 9-IleGlySerLeuLeuGlnSerCysIle-147 
228-ThrTyrIleAlaAlaIleAlaLeuIle-236 
271-ThrIleLeuGluThrPheThrGlyIle-279 

2 85-ValGluArgValAlaAsnGlyGlyPheThrAspLeuProArgGlnIleGluTrpAsn-3 03 

3 05-AlaLeuAlaAlaPheGlnSer-311 
316-GlyHisGlyTrpAsnSerPheAla-32 3 

3 3 8-AspAsnLeuLeuSerAsnLeuPheThr-346 

3 7 1 -LeuLeuThrGlyl leAlaGlyLeuLeuLysArg-3 8 1 

3 98-MetCysHisSerMetLeu-403 

4 61-ArgLeuValAsnAlaPheSerPro-46 8 
472-AspSerAlaLysThrLeuAsnArgLys-480 
482-AsnGluLeuArgTyrIleSer-488 
507-LeuProGluTyrProGluThr-513 
549-AlaLysGlnTrpMetArgAlaThr-556 
567-TyrAlaAspGluIleArgLysLeuProVal-576 

579-ProLeuLeuProGluLeuLeuLysAspCysLysAlaPheAlaAlaAlaPro-595 

Antigenic Index - James on- Wo If 
3 7-LysLeuLysProSerProAspPheTyr-45 
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62-AlaGlyLysLysLeuPheAsp-68 
124-PheGlyGlnGluArgIle-129 
154-GlyTrpGluAspThrProLeu-160 
177-GlyGlnArgAsnAsnLeuGly-183 
19 6-LeuAsnGlyGlnArgLysIlePro-2 03 

2 4 2 - PheAr gSer AspLy s Ser AsnArgArgThrMet - 2 5 2 

283-ThrAlaValGluArgValAlaAsnGlyGlyPheThrAspLeuProArgGlnIleGluTrp-3 02 
316-GlyHisGlyTrpAsnSerPheAla-323 

3 7 8 -LeuLeuLysArgPr oLeuThr- 3 8 4 

42 4-ProAlaGluAlaSerAspGlyIleAlaPheLysLysAlaAla-437 

468- ProAlaThrAspAspSerAlaLysThrLeuAsnArgLysIleAsnGlu-483 
508-ProGluTyrProGluThrGlnThrTrpAlaGlu-518 

52 0-AlaThrLeuLysSerLeuLysTyrArgProHisSerAla-53 2 

542-ArgGlnGlyLysValAlaGluAlaLysGlnTrpMet-553 

555-AlaThrGlnSerTyr-5 59 

566 -ArgTyrAlaAspGluIleArgLys - 5 7 3 

5 8 4-LeuLeuLysAspCysLysAla- 59 0 

595-ProGlyHisProGluAlaLysProCysLys-604 

Hydrophilic Regions - Hopp-Woods 

3 8-LeuLysProSerPro-42 

62-AlaGlyLysLysLeuPheAsp-68 

12 5-GlyGlnGluArgIle-129 

19 8-GlyGlnArgLysIlePro-203 

243-ArgSerAspLysSerAsnArgArgThrMet-252 

283-ThrAlaValGluArgValAla-2 89 

378-LeuLeuLysArgProLeuThr-384 

42 5-AlaGluAlaSerAsp-429 

431-IleAlaPheLysLysAlaAla-437 

469- AlaThrAspAspSerAlaLysThrLeuAsnArgLysIleAsnGlu-483 
52 5-LeuLysTyrArgPro-529 

542-ArgGlnGlyLysValAlaGluAlaLysGlnTrpMet-553 

5 6 6-ArgTyr AlaAspGluI leArgLys - 5 7 3 

5 8 4-LeuLeuLysAspCysLysAla-5 9 0 

59 6-GlyHisProGluAlaLysProCysLys-604 

739-2 

AMPHI Regions - AMPHI 

6-AsnLysProPheArgLeu-ll 

53-HisThrAspSerPro-57 

8 8 -GlnPr oAspGlyThrAsp- 9 3 

12 0-ThrAspArgGlnProAspAspAlaGlyThr-129 

131-AlaGluAsnThrLeu-135 

Antigenic Index - Jameson-Wolf 

1 -Me tAlaLysLysPr oAsnLys Pr oPheArgLeuThr Pro- 1 3 

3 9-PheAsnProAsnGlyAspLysThrLeuGlnAlaGluProGlnHisThrAspSerProArgGluThrGluPhe- 
62 

64-LeuProAsnGlyValValGlyGlnAspAlaAlaGlnProGluHisHisHis-80 

82-AlaSerSerGluProAlaGlnProAspGlyThrAspGluSerGlySerGlyLeuProSerProAlaAlaProL 
ysLysAsnArgValLysProGlnProAlaAspThrAlaGlnThrAspArgGlnProAspAspAlaGlyThrGlnAl 
aGluAsnThrLeuLysGluThrProValLeuProThrAsnValProArgProGluProArgLysGluThrProGlu 
LysGlnAlaGlnProLysGluThrProLysGluAsnHisThrLysProAspThrProLysAsnThrProProLysP 
roHisLysGluIleLeu-187 



Hydrophilic Regions - Hopp-Woods 
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1-MetAlaLYsLysProAsnLysProPheArgLeu-ll 

41-ProAsnGlyAspLysThrLeuGlnAlaGluProGlnHisThrAspSerProArgGluThrGlu-61 
72-AspAlaAlaGlnProGluHisHisHis-80 

82-AlaSerSerGluProAlaGlnProAspGlyThrAspGluSerGlySer-97 

103-AlaAlaProLysLysAsnArgValLysProGlnProAlaAspThrAlaGlnThrAspArgGlnProAspAsp 
Al aG lyThrGlnAl aG luAsnThrLeuLysGluThr Pro- 1 3 9 

145-ValProArgProGluProArgLysGluThrProGluLysGlnAlaGlnProLysGluThrProLysGluAsn 

HisThrLysProAspThrProLysAsnThrProProLysProHisLysGluIleLeu-187 

740 

AMPHI Regions - AMPHI 

6 -LeuValArgTrpLeuAlaVal - 1 2 

2 8-ProGluAspLysLeuGlnHisLeuIleAsnGlyIle-39 

Antigenic Index - Jameson-Wolf 

26- AsnProProGluAspLysLeuGln-33 

57-IleLysHisHisLeuLysGlnGluPheAspLeuLysArgGlnThr-71 

Hydrophilic Regions - Hopp-Woods 

27- ProProGluAspLysLeuGln-33 

57-IleLysHisHisLeuLysGlnGluPheAspLeuLysArgGlnThr-71 
741 

AMPHI Regions - AMPHI 

32-GlyAlaGlyLeuAlaAspAlaLeuThrAla-41 

93-SerArgPheAspPheIleArgGlnIleGlu-102 

1 5 8 -Thr Ser PheAspLysLeuProGluGlyGlyArg- 1 68 

256-SerAlaGluValLysThrValAsnGlyIleArgHisIleGlyLeuAlaAlaLys-273 

Antigenic Index - Jameson-Wolf 

21-SerSerGlyGlyGly-25 

43-LeuAspHisLysAspLysGlyLeu-50 

56- AspGlnSerValArgLysAsnGluLysLeuLysLeu-67 

71-GlyAlaGluLysThrTyrGlyAsnGlyAspSerLeuAsnThrGlyLysLeuLysAsnAspLysValSerArgP 
heAspPhe-97 

101-IleGluValAspGlyGlnLeu-107 
117-ValTyrLysGlnSerHisSerAla-124 

12 9-GlnThrGluGlnIleGlnAspSerGluHisSerGlyLysMetValAlaLysArgGlnPheArgIleGlyAsp 
IleAlaGlyGluHisThrSerPheAspLysLeuProGluGlyGlyArgAlaThrTyrArg-172 
174-ThrAlaPheGlySerAspAspAlaGlyGly-183 

191-PheAlaAlaLysGlnGlyAsnGlyLysIleGluHisLeuLysSerProGluLeuAsnVal-210 
213-AlaAlaAlaAspIleLysProAspGlyLysArgHisAla-22 5 
23 4-AsnGlnAlaGluLysGlySerTyrSer-242 
247-GlyGlyLysAlaGlnGluValAlaGly-255 
2 57-AlaGluValLysThrValAsnGly-264 

Hydrophilic Regions - Hopp-Woods 
43-LeuAspHisLysAspLysGlyLeu-50 

57- GlnSerValArgLysAsnGluLysLeuLysLeu-67 
7 l-GlyAlaGluLysThrTyrGlyAsn-7 8 
85-GlyLysLeuLysAsnAspLysValSerArg-94 
101-IleGluValAspGly-105 

1 3 2 -Glnl leGlnAspSerGluHi s SerGly- 140 
142-MetValAlaLysArgGlnPheArgIle-150 
152-AspIleAlaGlyGlu-156 

1 5 8 -ThrSer PheAspLysLeuPr oGluGlyGlyArgAlaThrTyr- 171 
177-GlySerAspAspAlaGlyGly-183 
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195-GlnGlyAsnGlyLysIleGluHisLeuLysSerProGluLeuAsnVal-210 

213-AlaAlaAlaAspIleLysProAspGlyLysArgHisAla-22 5 

23 5-GlnAlaGluLysGlySer-240 

249-LysAlaGlnGluValAlaGly-255 

257-AlaGluValLysThr-2 61 

742 

AMPHI Regions - AMPHI 

26-ArgGluValProAsp-3 0 

53-AsnArgProLeuGln-57 

66-GluAspTrpSerArgLeu-71 

77-AsnLeuPheSerGlyPheLysHisValPheAsp-87 

143-LysAlaLeuGluLysLeuLysAla-150 

153-AspGluThrAlaLysGluTyrArg-160 

23 4-AsnAlaAlaGlnArgPheProAsnSerLeuTyrAsp-245 

32 6-ValTyrAlaGlySerCysGlnGlu-3 33 

340-SerSerProLeuVal-3 44 

3 69-ArgAsnAlaLysLysIle-374 

422-ThrProAlaPheThrGlyPheSerGlyThrValProValTrpLysThrValLys-43 9 
44 8 - LeuTyrAsnTyr Al aLysTyr LeuAsnThr Asn- 4 5 8 
475-LeuHisLeuLeuGlyGlyLeuHisTyr-483 
505-PheGlnThrAlaSerSer-510 

543-IleTyrGlySerTyrThrLysIlePheLysGlnGlnAspAsn-556 
616-GlySerPheGlnThrValAlaLysProIleGlyLysValValSerArg-631 
643 -GluAspTrpLysValPheAlaGly- 650 
657 - ArgTyrLys AsnAl a - 6 6 1 
67 0-AlaLysAsnSerSer-674 

677-ProTyrAsnPheSerAsnPheThrProValHisIle-688 
714-ThrSerSerLeuTyrAsnIle-7 2 0 

72 5-TyrGlyLeuIleAspGlyPheValArgTyr-734 

73 6-LeuGlyLysHisAlaLysLeu-742 

7 59-TyrAsnArgThrArgGlyAlaAsnAsnPheTyrGlyGluPro-772 

Antigenic Index - Jameson-Wolf 
6-AlaGluAlaAspAlaGlyAsp-12 

21-MetTyrGlnLysSerArgGluValProAspPheSerGly-3 3 

3 7-ProCysGluAsnGlnLysThrAlaProPheSerSerThrProAlaCysAsnArgProLeuGlnLeuProArgA 
snThrTyrLeuGlyGluAspTrpSerArgLeuSerAlaAspLysTyrAsn-77 

8 6 - PheAspAsnG LyTrp- 9 0 

9 7 - SerTyrThrLysAsnGluSerAspAlaLysVal - 1 07 
120-LeuSerGlyGluAspAla-12 5 

130-ThrGluLysAsnGluValIleProPheGluProLysAspLysAlaLeuGluLysLeuLysAlaTyrArgAsp 
GluThrAlaLysGluTyrArgGluArgLysAspAspPheValLysAsnArgPheAspAsnThrAla-17 5 
177-GluGlnTyrArgSerArgArgAlaAlaGluArgLysAlaGlyPheAspLysCysMetSerAspProPheAla 
-200 

2 05-CysGlnGlySerTrpGlyAspProGlyValAspAlaAspLysAlaGluPheValAsp-223 

23 5-AlaAlaGlnArgPheProAsnSerLeuTyrAspSerSerPheAsnArgLysAlaThrAlaAsnArgArgTyr 

SerTyrMetPro-262 

2 64-ArgHisThrLysAspAspArgGlnTrp-272 
2 86-GlyArgGluHisAsp-29 0 

2 9 5 -TyrAlaTyrGlyAspGluLys I leArgSerGluTyr- 306 

3 0 8 -Glul leTyrGluArgArgTyrArgValArgProAsnThrGlyAla- 322 
3 28-AlaGlySerCysGlnGluGluProAspGlyAspLeuSer-340 

3 45-ArgGlyHisLysGluProAspTrpGlnAlaTyrAspGluLysGlyAsnArgThrValTyrAlaGluGluCys 
ArgAsnAlaLysLysIleLysThrGluProLysLeuAspAlaGluGlyLysGln-3 86 
3 89-TyrTyrAspGluTyrSerGlySerArgThr-3 98 
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405-TyrGluLeuAspGluLysGlyAsnLysIleGlnGluThrAsnProAspGlyThrPro-423 

43 9-LysValAlaAspAspHisVal-445 

454-TyrLeuAsnThrAsnLysThrHis-461 

485-ArgTyrGluThrSerGlnThrLysAspMetProValArgTyrGlyGlnProAlaSerAspPheGlnThr-50 
7 

509-SerSerIleArgAlaAspGlnAspHisTyrThr-519 

521-LysMetGlnGlyHisLysLeuThrPro-529 

545-GlySerTyrThrLys-549 

551-PheLysGlnGlnAspAsnValAspValSerAla-561 

584-GlyArgLeuAsnAla-5 88 

595 - LeuGluGlnLysAsnAr gThrVa 1 Va 1-603 

610- GlyAlaGlyGlyLysGlnGlySer-617 

62 8-ValValSerArgGlyAlaGluPheGluLeuSerGlyGluLeuAsnGluAspTrpLys-64 6 
652-ThrTyrAsnLysSerArgTyrLysAsnAlaAlaGluValAsnAlaGluArgLeuAlaLysAsnSerSerAla 
AspProTyrAsnPheSerAsn-6 82 

7 08-ValSerAlaGlnSerGlyThrSerSerLeuTyrAsnIleArgGlnGlyGly-724 

73 5-GluLeuGlyLysHisAlaLys-741 

74 6-GlyThrAsnLeuAsnGlyArgThrTyrPheGluAsnAsnTyrAsnArgThrArgGlyAlaAsnAsnPheTyr 
GlyGluProArgThrValSerMet-777 

Hydrophilic Regions - Hopp-Woods 
6-AlaGluAlaAspAlaGlyAsp-12 
23-GlnLysSerArgGluValProAsp-3 0 
67-AspTrpSerArgLeuSerAlaAspLys-75 
97-SerTyrThrLysAsnGluSerAspAlaLysVal-107 

12 O-LeuSerGlyGluAspAla-12 5 

13 0-ThrGluLysAsnGluValIleProPheGluProLysAspLysAlaLeuGluLysLeuLysAlaTyrArgAsp 
GluThrAlaLysGluTyrArgGluArgLysAspAspPheValLysAsnArgPheAspAsnThrAla-17 5 
177-GluGlnTyrArgSerArgArgAlaAlaGluArgLysAlaGlyPheAspLysCysMetSer-196 
212-ProGlyValAspAlaAspLysAlaGluPheValAsp-223 

2 4 7 - Ser PheAsnArgLys Al aThr Al aAsnArgArgTyrSer - 259 

264-ArgHisThrLysAspAspArgGlnTrp-272 

2 86-GlyArgGluHisAsp-2 90 

2 9 7 -TyrGlyAspGluLys 1 1 eArgSerGluTyr - 3 0 6 

3 08-GluIleTyrGluArgArgTyrArgValArgProAsnThr-320 
331-CysGlnGluGluProAspGlyAspLeu-33 9 
345-ArgGlyHisLysGluProAsp-3 51 

354 -AlaTyrAspGluLysGlyAsnArg- 3 61 

3 63-ValTyrAlaGluGluCysArgAsnAlaLysLysIleLysThrGluProLysLeuAspAlaGluGlyLysGln 
-386 

3 93-TyrSerGlySerArg-3 97 

405-TyrGluLeuAspGluLysGlyAsnLysIleGlnGluThrAsnProAspGly-421 
43 9-LysValAlaAspAspHisVal-445 
485-ArgTyrGluThrSerGlnThrLysAspMetProVal-496 
500-GlnProAlaSerAsp-504 

5 09-SerSerIleArgAlaAspGlnAspHisTyrThr-519 
551-PheLysGlnGlnAspAsnValAspValSerAla-561 
5 9 7 -GlnLysAsnArgThrValVal - 6 03 

611- AlaGlyGlyLysGlnGlySer-617 

628-ValValSerArgGlyAlaGluPheGluLeuSerGlyGluLeuAsnGluAspTrpLys-646 
654-AsnLysSerArgTyrLysAsnAlaAlaGluValAsnAlaGluArgLeuAlaLysAsnSerSerAlaAsp-67 

6 

7 3 5 -GluLeuGlyLysHi sAlaLys -7 4 1 
7 58 - AsnTyr AsnAr gThrArgGly- 7 64 
770 -GlyGluProArgThrValSerMet- 77 7 
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AMPHI Regions - AMPHI 
19-TyrGlyGlySerPhe-23 
58-SerTyrThrIleAsp-62 

64- MetSerThrAlaThrGly-69 

96-ThrLeuGluGluAlaMetLysAsnThrThrGlyValAsnValValArgAsp-112 
158 - ValTyr AspHi s 1 1 eG luValValArgGlyAlaThrG ly- 17 0 

Antigenic Index - Jameson-Wolf 

l-MetAsnGlnAsnHis-5 

3 0 - Va 1 S er AspGlyAsnThrVa 1-36 

41-ValAsnValArgGlySer-46 

51-GlyLysThrGluLysThrArgSerTyrThrIleAspArgMetSerThr-66 
72-IleAlaGlyLysAspThrProGlnSer-80 

85-ThrArgSerArgLeuAspAspLysAlaValHisThrLeuGluGluAlaMetLysAsnThrThrGly-106 
109-ValValArgAspSerGlyLeuGlnThrArgPheLeuSerArgGlyPhe-12 4 
12 8-GlnIleGlyGluAspGlyMet-13 4 

1 4 0 -GlyArgSerGlyTyrThrAlaLys 1 1 eAspValSerProSerThrAsp- 155 
163-GluValValArgGlyAlaThrGlyLeuThrGlnSerAsnSerGluProGlyGly-180 

Hydrophilic Regions - Hopp-Woods 

51-GlyLysThrGluLysThrArgSerTyrThrIleAspArgMetSerThr-66 
72-11 eAlaGlyLysAspThr ProGln- 7 9 

85-ThrArgSerArgLeuAspAspLysAlaValHisThrLeuGluGluAlaMetLysAsn-103 

1 0 9 - Va 1 Va lArgAspSerGlyLeu- 1 1 5 

12 8-GlnIleGlyGluAspGlyMet-134 

174-SerAsnSerGluProGlyGly-180 

744 

AMPHI Regions - AMPHI 
3 6 -LeuAspGluLeuCys -4 0 

65- AsnPheTyrLysAsnIleHisAlaThrThrLysPheValArgGluThrAspTyrSerLysPheIleGlnLeuL 
ysLysAlaArgHisLeuThrValSerAspPheThrSerIleTrpLysValIleIieuTyr-108 
124-SerSerIlePheAsnLysPheLysAlaLeuAspGluAlaIleAsnGluTyrTyrTyr-142 
165-MetIlePheGlyLysPheValLysLeuGly-174 

197 -ArgLysPheLysAspAla- 2 02 

22 8-PheAspGluTyrHisGluCysValLysGlyLeuAlaAsn-240 
270-IlePheAspSerLeu-274 

299-TyrArgSerSerLysIlePheGlyValPheAspHisLeuLeuArgThr-314 
3 2 2 -LeuGluLysGlyAsnSer- 3 2 7 

33 8-AsnLeuHisAspGluTyrLysAsnLeuThrSerPheIleSerPhe-352 

3 61-ArgAspIleLeuGlnMetLeu-3 67 

416-TyrGlnAsnPheLeuLysPhePheGluPhe-425 

434-TyrSerAspPheLeuLysAlaPheGluArgLeuLysLysHis-447 

454-GluIleProLysPheMetSerThrAlaAsnGlu-464 

473-AsnValIleAlaTyrLeu-478 

515-SerGlyLeuSerLysAlaLeuAspValGly-524 

Antigenic Index - Jameson-Wolf 

1 5 -AlaAsnTyrArgArgArgGluAsnLysAspLeuPhe-2 6 

3 3 -GlyGluTyrLeuAspGluLeuCysGluProAsnIle-44 

4 8-IleGlyGluLysGlyThrGlyLysThr-56 

6 4 - AsnAsnPheTyr Lys - 6 8 

7 5 -Lys PheValArgGluThrAspTyr- 82 
89-LysLysAlaArgHis-93 

113-AsnGlnIleLysCysLysGluAsnGlyIle-122 
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131-LysAlaLeuAspGluAlaIleAsn-13 8 

14 0-TyrTyrTyrGlyAlaPheAspProGluIle-149 
157-GluAsnSerLysGluAlaAla-163 
171-ValLysLeuGlyGluGluGluSerGln-179 
184-ThrGluSerLysPhe-188 

1 9 4 - Phel 1 eGluArgLys PheLysAspAlaLeuSer-2 04 
2 0 6 -LeuLysLeuLysAspAsn- 211 

217-AspGlyIleAspIleArgProSerGlnIleProPhe-228 

23 0-GluTyrHisGluCysValLys-23 6 

2 5 1- Pr oSer I leLysAspSerLysGlyArgMet - 2 6 0 

267-ArgProAspIlePheAspSerLeuGlyLeuGlnAsnGlnAsnThrLysLeuGlnAspAsnSerVal-288 
291 - AspTrpAr gThr AspTyrLys SerTyrArgSer SerLy s 1 1 e - 3 0 4 

312-LeuArgThrGlnGlnGluLysGlnAspSerLeuGluLysGlyAsnSerTrpAspTyrTyrPheProTrpAsn 
AlaProAsnLeuHisAspGluTyrLysAsnLeu-3 4 6 

3 53 -LeuArgLysSerTyrTyrArgProArgAspIle-3 63 
371-GlnLysAsnLysLysSerLysGluAspTyrValVal-382 

384-GluAspPheAspAsnThrSerPheGlnArgGluTyrSer-396 

412-SerGlnSerAspTyrGlnAsn-418 

427 -AsnGlyLysAspArgPheLysTyr SerAspPhe-43 7 

43 9-LysAlaPheGluArgLeuLysLysHisLeuGln-449 

454-GluIleProLysPhe-458 

47 8-LeuAspAsnProGluAspGluThrLysPro-487 

4 9 3 - PheLysAspArgAsnTyr AlaAsnl leSer ProLysI leLysThrGluThr - 5 0 9 
518-SerLysAlaLeuAsp-522 

5 2 4 -GlyThr ProPheLysAsnLysGln- 531 

Hydrophilic Regions - Hopp-Woods 

15-AlaAsnTyrArgArgArgGluAsnLysAspLeuPhe-2 6 

3 4 -GluTyrLeuAspGluLeuCysGlu-4 1 

5 0 -GluLysGlyThrGly- 5 4 

7 5 - Lys PheVa lArgGluThr AspTyr- 8 2 

89-LysLysAlaArgHis-93 

115-IlGLysCysLysGluAsnGlyIle-122 

131-LysAlaLeuAspGluAlaIle-137 

157-GluAsnSerLysGluAlaAla-163 

171-ValLysLeuGlyGluGluGluSerGln-17 9 

184-ThrGluSerLysPhe-188 

194- Phel leGluArgLysPheLysAspAlaLeuSer-204 

2 06 - LeuLysLeuLysAspAsn- 2 1 1 

219-IleAspIleArgPro-223 

2 3 0 -GluTyrHisGluCysValLys-2 3 6 

2 51-ProSerIleLysAspSerLysGlyArgMet-260 

279-GlnAsnThrLysLeuGlnAsp-2 85 

2 92 -TrpArgThrAspTyrLysSerTyrArgSer-3 01 

314-ThrGlnGlnGluLysGlnAspSerLeuGluLysGlyAsnSer-327 

3 3 8 - AsnLeuHi sAspGluTyrLysAsn- 3 4 5 
3 56 - SerTyrTy r ArgPr oArgAsp! 1 e- 3 6 3 
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3 7 1 -G lnLys AsnLys Lys S erLysGluAspTyrValVal - 3 82 
384-GluAspPheAspAsn-3 88 

42 7-AsnGlyLysAspArgPheLysTyr-434 

43 9-LysAlaPheGluArgLeuLysLysHisLeuGln-449 
47 9-AspAsnProGluAspGluThrLysPro-487 

49 3 - PheLysAspArgAsnTyr- 4 9 8 
503-ProLysIleLysThrGluThr-509 
52 7 - PheLysAsnLysGln- 531 

745 

AMPHI Regions - AMPHI 

9 - SerVa IThr Al aVa 1 I le - 1 4 
33-AspValIleLeuAsnAsp-3 8 

116-CysThrAsnPheIleLysLeuTrpAsnAlaValSer-127 
145-GluLeuGluIleLeuVal-150 

Antigenic Index - Jameson-Wolf 

2 1 - I leAsnLysLysThr Ser LysGlnLysAlaThr- 3 1 

3 7 -AsnAspTyrGlnAsp- 4 1 

43-GlnPheValGluAlaAspAsnHisIleSerProTyrIle-55 

5 8 -ThrAlaValAspAspAsnAsnAlaArg- 66 

73-TyrGlnAsnLysGlyGlyGlnTrpGluLysGluArgGlyHis-86 

102-AsnSerGlyValLeuAspGluAspLeuPheLys-112 

132-LysIleArgGluGluGluArgLysAspThrIlePheArgGluLeuGlu-147 

156-AsnProLeuLysAlaSerAspLeu-163 

Hydrophilic Regions - Hopp-Woods 
23-LysLysThrSerLysGlnLysAlaThr-31 

4 3 -GlnPheValGluAlaAspAsnHi s - 5 0 
58-ThrAlaValAspAspAsnAsnAlaArg-6 6 

7 6-LysGlyGlyGlnTrpGluLysGluArgGlyHis-86 
105-ValLeuAspGluAspLeuPheLys-112 

132-LysIleArgGluGluGluArgLysAspThrIlePheArgGluLeuGlu-147 

156-AsnProLeuLysAlaSerAspLeu-163 

746 

AMPHI Regions - AMPHI 

1 0 - LeuSerGlyTyrGluGlnLeuLys - 1 7 
42-LeuSerSerGlyProAlaGluGlnThrAla-51 
72-SerAlaAlaAspLysProGlnAsp-7 9 
94-SerGluProGluAsn-98 

118-LeuGluAlaSerGluLysLeuGlnGlnAlaGluThrAlaLysThrAlaPro-134 
153 - AspThrVal Al aVa lGlu - 158 
1 6 0 - Pr oLysArgThr Al aGluThr- 166 
170-LysAlaGluArgThr-174 

184-ThrLysThrAlaGluLysValAlaAspLysProLys-195 

210-SerAlaValLysGluAlaLysLysAlaAspLysAlaGluSer-223 

2 38-GluThrAlaGlnLysThrAspLysAlaAspLysThrLysThrAlaGluLys-2 54 

2 87-SerThrIleThrGluIleMetThr-294 

3 0 7 - TyrLysAsnAl aAr gAspAlaGluArgAspLeu- 3 17 

Antigenic Index - Jameson-Wolf 
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1-MetSerGluAsnLysGlnAsnGluValLeuSerGlyTyrGluGlnLeuLysArgArgAsnArgArgArgLeuVa 
lThr-26 

43-SerSerGlyProAlaGluGlnThrAlaGlyGluThrSerGlyValGluAsnLysAlaAlaGly-63 

68-ProAlaLeuLysSerAlaAlaAspLysProGlnAspLeuAlaGlyGluAspLysProSerAlaAlaAspSerG 

luIleSerGluProGluAsnVal-99 

10 8-GluArgLeuGluAspSerAsnIleLysGlyLeuGluAlaSerGluLysLeuGlnGlnAlaGluThrAlaLys 
ThrAlaProLysGlnAlaLysGlnArgAlaAlaGluLysValProAlaThrAlaAspSerThrAspThrValAlaV 
alGluLysProLysArgThrAlaGluThrLysProGlnLysAlaGluArgThrAlaLysAlaLysProLysAlaLy 
sGluThrLysThrAlaGluLysValAlaAspLysProLysThrAlaAlaGluLysThrLysProAspThrAlaLys 
SerAspSerAlaValLysGluAlaLysLysAlaAspLysAlaGluSerLysLysThrAlaGluLysAspArgSerA 
spGlyLysLysHisGluThrAlaGlnLysThrAspLysAlaAspLysThrLysThrAlaGluLysGluLysSerGl 
yLysLysAlaAla-262 

266- GlyTyrAlaGluLysGluArgAlaLeuSerLeuGlnArgLysMetLysAlaAlaGlyIle-285 
292-IleMetThrAspAsnGlyLysValTyrArgValLysSGrSGrAsnTyrLysAsnAlaArgAspAlaGluArg 
AspLeuAsnLysLeuArgVal-322 

Hydrophilic Regions - Hopp-Woods 
l-MetSerGluAsnLysGlnAsnGluVal-9 
14-GluGlnLeuLysArgArgAsnArgArgArgLeuVal-2 5 

45-GlyProAlaGluGlnThrAlaGlyGluThrSerGlyValGluAsnLysAlaAlaGly-63 

68-ProAlaLGuLysSerAlaAlaAspLysProGlnAspLeuAlaGlyGluAspLysProSerAlaAlaAspSerG 

luIleSerGluProGluAsnVal-99 

10 8-GluArgLeuGluAspSerAsnIleLysGlyLeuGluAlaSerGluLysLeuGlnGlnAlaGluThrAlaLys 

ThrAlaProLysGlnAlaLysGlnArgAlaAlaGluLysValProAlaThrAlaAspSerThrAsp-153 

15 5-ValAlaValGluLysProLysArgThrAlaGluThrLysProGlnLysAlaGluArgThrAlaLysAlaLys 

ProLysAlaLysGluThrLysThrAlaGluLysValAlaAspLysProLysThrAlaAlaGluLysThrLysProA 

spThrAlaLysSerAspSerAlaValLysGl\iAlaLysLysAlaAspLysAlaGluSerLysLysThrAlaGluLy 

sAspArgSerAspGlyLysLysHisGluThrAlaGlnLysThrAspLysAlaAspLysThrLysThrAlaGluLys 

G 1 uLy s S e rGlyLys LysAlaAla-262 

267- TyrAlaGluLysGluArgAlaLeuSerLeuGlnArgLysMetLysAlaAlaGlyIle-2 85 
292-IleMetThrAspAsnGlyLysValTyrArgValLysSerSerAsnTyrLysAsnAlaArgAspAlaGluArg 
AspLeuAsnLysLeuArgVal-3 22 

747 

AMPHI Regions - AMPHI 

24-AlaSerArgAspValSerLysSerAlaLysGlyTrp-35 

Antigenic Index - James on -Wo If 

8-TyrAlaAspLeuArgGlyLysThrLysVal-17 

23-GlyAlaSerArgAspValSerLysSerAlaLysGlyTrp-35 

42-AsnValGlyLysGlnLeuThrAspSerValGlyLeuGluPheAspProTyrTyrArgHisLysThrIleTyrL 

ysProArgGluIleValLeuAspGlyAspLysThrLysMetGlyArgSerLysSerAsnGluTyrGly-88 

97-SerGlnLeuLysSerLys-102 

Hydrophilic Regions - Hopp-Woods 

8 - Ty r A 1 aAspLeuAr gG lyLy s Thr Lys Va 1-17 

23-GlyAlaSerArgAspValSerLysSerAlaLys-33 

63-ThrIleTyrLysProArgGluIleValLeuAspGlyAspLysThrLysMetGlyArgSerLysSerAsnGluT 

yr-87 

748 

AMPHI Regions - AMPHI 

22-GlyAlaValGlyAlaIleGlyGly-2 9 

3 7-GlyGluThrAlaGluArgThrAlaGluSerGlnHis-48 

82-SerAlaLysGlnLeuGluAsnLeuPheArgThrLeu-93 

155-LeuGlnGluMetArgAspPheSerAsnAspLysLeuGlnLysSerTrp-170 

188-GlnAlaAlaLeuArgAspIleIleLysHisThrValGln-2 00 
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250-GlyValAlaAlaAsnSer-255 
257-AspGluProGluTrp-2 61 

268-GlnAlaValArgLeuIleArgHisPheValGluPheTrpAspArg-2 82 
310 -GlnPr oAspPheAlaLysAspProGlu- 318 
33 4 -ArgAspPr oGluPheLeu- 3 3 9 
390-LeuGluGluTyrIleSerProPhe-3 97 

Antigenic Index - Jameson-Wolf 

l-MetSerLysLysGlnProAlaGlnProThrArgArgThrLeuPhe-15 

3 0-TyrLeuGlyGlyLysLysGlnGlyGluThrAlaGluArgThrAlaGluSerGlnHisSerProGlnAla-52 
80-AlaGlnSerAlaLysGlnLeuGluAsn-88 

101-ThrGlnGlyGlyGluTyrGlnAspGlyAspAspLysLeuProProAlaGlySerGly-119 

12 5 - PheAsnProAspGlyLeuThr- 1 3 1 

13 9-SerLeuPheAspGlyArgPheGlyLeuLysAspLysLysProIleHis-154 

156-GlnGluMetArgAspPheSerAsnAspLysLeuGlnLysSerTrpCysAspGlyAspLeuSer-17 6 

1 8 3 - Thr Pr oGluThr Cys - 1 8 7 

208-11 eAspGlyTrpGlnPr oLys SerGluProGlyAlaMe t Ala- 2 2 1 

22 6-LeuGlyPheArgAspGlyThrGlyAsnProLysValSerAspProLysThrAlaAspGlu-245 
255-SerLeuAspGluProGluTrpAlaLysAsnGlySerTyrGlnAla-2 69 

279-PheTrpAspArgThrProLeuGlnGluGlnThrAspIlePheGlyArgArgLysTyrSerGlyAlaProMet 
AspGlyLysLysGluAlaAspGlnProAspPheAlaLysAspProGluGlyAspIleThrProLysAspSerHisI 
leArgLeuAlaAsnProArgAspProGluPheLeuLysLysHisArgLeuPheArg-346 
348-AlaTyrSerTyrSerArgGlyLeuAlaSerSerGlyGlnLeu-3 61 
385-LeuAsnGlyGluProLeuGluGluTyr-393 

406- ProGlyValGluLysGlyGlyPhe-413 

Hydrophilic Regions - Hopp-Woods 

l-MetSerLysLysGlnProAlaGlnProThrArgArgThrLeuPhe-15 
32-GlyGlyLysLysGlnGlyGluThrAlaGluArgThrAlaGluSerGlnHisSer-49 
8 0 - AlaGlnSerAlaLysGlnLeuGluAsn- 8 8 
104-GlyGluTyrGlnAspGlyAspAspLysLeuProPro-115 

1 4 5 - PheGlyLeuLy sAspLy sLys ProIleHis-154 

156- GlnGluMetArgAspPheSerAsnAspLysLeuGlnLysSerTrpCysAspGlyAspLeu-175 
211-TrpGlnProLysSerGluProGlyAlaMetAla-221 

229-ArgAspGlyThrGlyAsnProLysValSerAspProLysThrAlaAsp-2 44 
255-SerLeuAspGluProGluTrpAlaLys-263 

283-ThrProLeuGlnGluGlnThrAspIlePheGlyArgArgLysTyrSer-29 8 

3 01-ProMetAspGlyLysLysGluAlaAspGlnProAspPheAlaLysAspProGluGlyAspIleThrProLys 
AspSerHisIle-328 

331-AlaAsnProArgAspProGluPheLeuLysLysHisArgLeuPheArg-346 
3 8 8-GluProLeuGluGluTyr- 3 9 3 

407- GlyValGluLysGlyGly-412 
749 

AMPHI Regions - AMPHI 
20-CysGlnProProGluAla-2 5 

140-AlaAspLeuGluLysLeuSerGlnProLeuAla-150 

157- GlnGlyGluValLysGluLeuVal-164 

169-ThrPheThrGluAlaValLysAlaGlyAspIleGluLysAla-182 

19 6-IleGluProIleAlaGluLeuPheSerGluLeuAspPro-208 
224-AlaGlyPheThrGlyPheHisArg-231 

243-SerGlyValLysGluIleAlaAlaLysLeuMetThrAspValGluAlaLeuGlnLysGluIleAsp-264 
274 - ValGlyGlyAlaSerGluLeuIleGluGluValAlaGly- 2 8 6 
3 09-AspGlySerLysLysIleValAspLeuPheArgProLeu-321 
33 7-PheLysGlnValAsnGluIleLeuAlaLys-346 
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351-AspGlyPheGluThrTyrAspLysLeuGlyGlu-3 61 

3 6 6-AlaLeuGlnAlaSerIleAsnAlaLeuAlaGluAspLeuAlaGlnLeuArgGlyIleLeuGlyLeu-3 87 



Antigenic Index - Jameson-Wolf 
1 -Me tArgLys PheAsn- 5 

21-GlnProProGluAlaGluLysAlaAlaPro-3 0 

32-AlaSerGlyGluAlaGlnThrAlaAsnGluGlyGlySer-44 
50-AsnAspAsnAlaCysGluProMetGlu-5 8 
70-IleLysAsnAsnSerGlyArgLysLeuGluTrpGluIle-82 
87-MetValValAspGluArgGluAsnIleAla-96 

98- GlyLeuSerAspLysMetThr-104 
10 8-LeuProGlyGluTyrGluMet-114 

12 0-ThrAsnProArgGlyLysLeuValValThrAspSerGlyPheLysAspThrAlaAsnGluAlaAspLeuGlu 
LysLeuSer-146 

158-GlyGluValLysGluLeuValAlaLysThrLysThrPheThrGl\iAlaValLysAlaGlyAspIleGluLys 
AlaLysSerLeuPheAla-187 

189-ThrArgValHisTyrGluArgIleGluProIle-199 

2 0 4 - SerGluLeuAspPr oVall leAspAlaArgGluAspAspPheLysAspGlyAlaLysAspAlaGly- 225 
23 8-ValGluLysAspValSerGlyValLysGluIleAlaAla-25 0 

252-LeuMetThrAspValGluAlaLeuGlnLysGluIleAsp-264 
269-ProProGlyLysValValGlyGlyAla-277 

279-GluLeuIleGluGluValAlaGlySerLysIleSerGlyGluGluAspArgTyrSerHisThrAspLeuSer 
AspPheGlnAlaAsnValAspGlySerLysLysIleValAsp-316 

322 - IleGluAlaLysAsnLysAlaLeuLeuGluLysThrAspThrAsnPheLysGlnValAsn- 341 
345-AlaLysTyrArgThrLysAspGlyPheGluThrTyrAspLysLeuGlyGluAlaAspArgLysAlaLeu-3 6 
7 

37 4-LeuAlaGluAspLeuAlaGln-380 

Hydrophilic Regions - Hopp-Woods 
1 -Met ArgLys PheAsn- 5 

21-GlnProProGluAlaGluLysAlaAlaPro-30 

32-AlaSerGlyGluAlaGlnThrAlaAsnGluGlyGlySer-44 
52-AsnAlaCysGluProMetGlu-58 
72-AsnAsnSerGlyArgLysLeuGluTrpGluIle-82 
8 7 -MetVa 1 Va lAspGluAr gGluAsnl 1 e - 9 5 

99- LeuSerAspLysMetThr-104 
110-GlyGluTyrGluMet-114 

1 2 2 - Pr oAr gG lyLysLeuVal Val - 1 2 8 

131-SerGlyPheLysAspThrAlaAsnGluAlaAspLeuGluLysLeuSer-14 6 

15 8-GlyGluValLysGluLeuValAlaLysThrLysThrPheThrGluAlaValLysAlaGlyAspIleGluLys 
AlaLysSerLeuPheAla-187 

189-ThrArgValHisTyrGluArgIleGluProIle-199 

2 04-SerGluLeuAspProValIleAspAlaArgGluAspAspPheLysAspGlyAlaLysAspAlaGly-22 5 
23 8-ValGluLysAspValSerGlyValLysGluIleAlaAla-2 50 

2 52-LeuMetThrAspValGluAlaLeuGlnLysGluIleAsp-264 



